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THE BIRDS OF TBAVANCORE. 

By H. S. Ffbqusson, F.L.S. 

WITH NOTES ON THEIR NIDIFICATION. 

By T. F. Bocbdillon, F.L.S. 

Fabt III. 

(CotUinued from page 673, VoU XV.) 

Obdkb OOLUMBjE. 

Family Coi.ombid.«. 

Sub-family Treroninm. 

(284) OsMOTBKBON AFFINI8. —The Grey-frouted Green Pigeon. 

Blatford, No. 1274 ; Jerdon, No. 775. 

Thin pigeon is oommon in forest both in the low oonntry and on the 
hills at low elevations. In the hot months it nsoentis them up to 8,000 
feet. “ I once obtained the nest of the Maiubar Green Pigeon at an 
elevation of 2,400 feet above sea level. I noticed the birtl buildmg or I 
shoQhl never have discovered the nest, which was placed in a busby tree 
at a height of 40 feet from the ground. It contained only one egg. 
The nest was a mere platform of loose sticks six inches in diameter. 
This was in Febrnary. The size of the egg, which was, of course, pure 
white and glosaless, was 1*10 X •85.-7’. F. A” 

(285) Obmotbbbon bioinota.— The Orange-breasted Green Pigeon. 

Blemfordt No. 1278; Jerdon, No, 774. 

This Is by no means so emnmon as the last, but may be met with in 
the low oonntry in forest npt fur from the ooast. 
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Snh-family < \irpo]iha(fina\ 

(2H(I) (URPornAOA vKNKA.—T he Green Imperial Pigeon. 

J3lanfiirdy iVn, 1284 J^mlon, .\a. 7 S(k 
This fine pigeon ih only fonTiil in forof^i in (he low (tonnlry. 1 
have never met with it away from the ooast, nor have 1 seen it about 
the hillcu 

(237) IJucuLA (JUPKKA.—eleriloifs hn])(3rlal Pigeon* 
Blan/ord^ JS^o, 1288 ; ' Jerdon, 781 (parOm.) 

Unlike the last, this bird is only fouiid in the lulls, .whoreit is common 
in heavy forest at oil elevations* It has two broods in tbo year, lutt only 
lays one egg at a time. These two l)reo(Ung seasons are in April and 
again in November. I have seen a bird building in the latter month, 
and have luul the young bird brought to me in January. The nest is a 
loose structure of twigs without any lining, and exactly reseml)ling 
an English Wood Pigeon’s. I was so fortunate as to find a nest at 
an elevation of 4,000 feet above sea level and tw^enty feet from the 
ground, placed in-a mass of tangled irul {Beeaha traruncorico). The 
bird was sitting and returned to look at the nesj:, so we had a full view 
of her. Besides this I liave had an egg sent me which had been taken 
at an equally lugh elevation. The egg in whit(» {iiul rather glossy ; it is 
small for the size of the bird, being only P38 X PO— T. B.” 

Sub-family Pliabina\ 

(238) Ohaloophaps inoxoa.—T he Bronze-winged Dove. 

Blanford, No, 1291. ; Jerdon, No, 798. 

This l)6autifnl dove is common on the hills nt all elevations during 
the dry weather ; at other times they tmufine themselves to the lower 
slopes. Mr. Bourdillon writes:—I found a nest with two eggs in a 
bush about eight feet from the ground at Shaliakarai; the eggs were jmle 
naf(f-uu4ait and glossy, and measured P x *81.” 

8nb-fttmily Columhinae, 

(239) OoLUMBA INTEBMKDXA.—Tlie Iiuliun Blue Bock-Figeon. 

' Blanford, No. 1292; Jerdouj No. 788. 

Common in the low country, frequenting paddy fields. During the 
dry months they ascend the hills up to 2,500 feet elevation in South 
Travanoore, feeding during the day and returning in the evening to 
their roosUng places in the low country. There'is a large colony on 
a Took that rises out of the sea at Cape Comorin. 
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(240) Ai*«ocomus BLi'HiNSTONru—The Nilgiri Wood-Pigeon. 

Blanfordy JS'o^ 1299 ; Jerdon^ JS'o* 786. 

Thin is a couunon bird at the summits of the hills in South Travanoore 
and at Pirmenl, and also on the High Range. 

(241) TiiUTun HUKATKNsis.—The Spotted Hove, 

BlanfonL No. 1307; Jerdon^ No. 795. 

Abundant at the foot of the hills throughout the raiigo. Hxiring the 
dry weather it asoends the hilln, and 1 iitive shot it on the Cartluinom 
hills and the High Range. “ It breeds abundantly in the plains and 
along the foot of the hills. They have two or three broods in the 
year—between April and September. The nest is very slight and is 
tisually pltuuKl from about oigbt tt> twelve feet from the ground.—' 
T. F. BF 

(242) TunriUi camuavknsis. —The Little Brown Dove. 

Blanford, No. 1309 ; Jerdotiy No, 794. 

This little dove is by no mmns common, and is only to be found in 
the dry region of th(i extreme soutli, not far from (Jape CJomorin. 

(243) Tuutuu RTsonius.—The Indian Ring-Dove. 

Blunford^ No, 1310; Jerdon^ No. 796. 

Ijike the last, this is rare and only to l>e met with in tbo same 
locidity. 

Order GALUNjE. 
ynl>-ordor Alkci'ROK)DKs. 

Ftuuily Pkananidit. . 

(244) Pa VO obistatus* —The Comnion Peafowl. 

Blanfordy No. 1324; Jerdon, No. 803. 

Tills well known Krd was at one time common at the foot of the bills 
in South Trav^lnoore, but is no longer. It is alsp found on the hills 
about Plrmerd. 

(245) Gallttb eoKwRRATi.—The Grey Jungle-fowl. 

•Blanford, No. 1330 ; Jerdofiy No. 813. 

Pouml at all elevations from the foot to the summit of the hills. 
During tlie cold tveather the oocka may be heard crowing, especially in 
the early morning and towards sun They breed in February and 
Miureh in Sowth^ T^ Mr. F. W*. Bourdillon foimd a nest, a 

m6i^ depreife$ipn m the gromnlf cratam eggs in March. 1 

found one, also in March, containing seven eggs which were placed in u 
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defid stump of a tree about three feet from the ground. Mr* T. I. 
BourdiJlon found a nest at Pimierd on August 20. 

(246) GAnLOPKUmx spadicea. —The Bed Spur-fowl. 

Blanford, 1S49; Jetdon, No. 814. 

Hus spur-fowl IS common throughout the low country wherever 
there is forest. It does not ascend the hills, but frequeids the foot of 
them. Breeds in April. 

(247) Bxoaifactobia chinensis.—TIio Blue-breasted Quail. 
Blanford, A o. 1854; Jerdon, AV 831. 

This pretty little quail is said not to Imvo been observ’ed on the 
Malabar Coast, south of Bombay.” It is, however, to be mot with in 
the grass lands at Pinnord. Stone coloured eggs, densely spotted with 
minute spots of brown and black, were bix)Ught to Mr. Bourdillon in 
June at Malayattur in North Travancore. They measured *98 X ’75, 
and are, 1 believe, the eggs of this bird. 

(248) CoTURNix COMMUNIS,—The Common or Grey Quail. 

Blan/ordf No. 1355; Jerdotiy No. 829. 

The Museum contains no sj)ecimens of this quail, but 1 am informed 
that it is not uncommon on the grasslands at Pirmerd, where it is known 
as the drummer” from the purring sound it makes. 

(249) Pkrdicula asiatioa.— The Jungle Bush-Quail. 
Blan/ordy No. 1357 ; Jerdouj No. 826. 

Numbers of these birds are brought round alive from the eastern side 
to Trevandrum for sale; they are not taken in Travancore but in the dry 
district of Tinnevelly. They may be found, however, about Cape 
fknnorin, but so far as I am aware nowhere else in Travancore. 

(250) Miobopkrwx KRYTHnoRHVNCUfl.— The Painted Bufh-Qnail. 
Blanford, No. 1859 ; Jerdon, No. 828. 

I have only found this quail on the Cardamom hills and the High 
Range ; at the latter place and at Pirmenl it is the commonest species 
by far. Mr. T. F. Bourdillon took the eggs at Pirmerd in December. 
(251) Franoounus pondiobrianus. —The Grey Partridge. 
Blanford, No. 1375 ; Jerdon, No. 822. 

This, as I have already pointed out, is one of the birds that are found 
alike in Northern ('^eylon and in South Travancore, being fairly common 
in and about the neiglibourbood of Cape Comorin, but not found else¬ 
where. 
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Ordbb HEMIPODII. 

Family TimNiciD.®. 

(252) Tosnix puaNAX.—The Bustard Quail. 

Blanford, No, 1382 ; Jenlon, No. 832. 

Not uncommon in scrub jungle in the low country. 

(253) Tdbnix TANKl.—The Indian Button Quail. 

Blar^ord, No. 1384 ; Jerdon, No. 834. 

1 liavo not mot with this quail myself and there ore no specimens in 
the Museum, but it appears to have boon recorded from Tnivancore, so I 
include it in ray list. 

Orubh GRALLiE. 

Sub-order FuuCAniA;. 

Family RaUidae, 

(254) Hypotjjnidia 8TBiATA.--Tbe Blue-breasted Banded Rail. 

Blanford, No. 1389; Jerdon, No. 913. 

These birds may be found scattered nlwut in marshy thickets near 
the ooost. From the contents of the stomach, beetles ajtpear to be 
tlieir chief food. 

(255) PoRZANA PUSILLA.—The Eastern Bailloris Crake. 

Blanford, No, 1393 ; Jerdon, No. 910. 

This is apfiarently a rare bird in Travanoore. A single specimen 
was brought to me olive in December. It bad evidently bred here as 
there was a young one with it. 

(256) Rallina SDFBBOitiABis.—The Banded Crake. 

Blanford, No. 1895 ; Jerdon, No. 812. 

As recorded by Mr. F. W. Bonrdillon a smgle specimen of this 
crake was procured by me in 1875 in some poddy fields near the fiwt 
of the bills in Booth Travancore at about 400 feet elevation. I have not 
met with it sinoe. 

(257) AuAtTBORNis FD8cv8.~Tbe Ruddy Crake. 

Blanford, No. 1898 ,* Jerdon, No. 911. 

This bird has only been recorded from Mysore and the Wynaad 
in Peninsular India, but it is fairly common in Travancore. The 
Museum contains six specimens—one purchased from an Anjengo 
collector without locality, two from an old collection, Iwth labelled 
Travanoore, and three taken at Kuttyani near Trovondrum in 
April. 
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(258) Amaukoknis phcenicurub.— The White ^breastoil Waterhen, 
Blanford, No. 1401 ; JenUm, No. 007. 

Found throughout the low country round the edges of paddy lields. 
Breeds in April, 

(259) GAixtNULA CHi.OROPUS.—The Moorhen. 

Blanford, No. 1402; Jerdon. No. 905. 

The Moorhen is by no means common in Travuncrore ; the Mnsoum 
possesses only a single specimen. 

(2G0) Galucrbx cinkrka.— The Water-Oock. 

Blanftyrdy No. 1403; JenloUj No. 904. 

Not uncommon in and about rice cultivation in the low country. 

(261). PoRniyRio pouocrphalub.—T he ruvjde Moorhen. 
Blanfordf No. 1404 ; .Terdon, No. 902, 

Common in all the larger lakes wherever there are ret^ds and rushes. 
Breeds in July and August. 

Sub-order OTtDKS. 

Family OtuUdee. 

(262) Syphbotih aitkita,-— The Lesser Florican or Likh, 
Blanfordy No. 1416 ; Jenlon, No. 839. 

A very occasional visitor to Travanooro ; the only record 1 have of 
its occurrence is in 1876, when one was shot in some rushes in 
Trovandrum. 

Oauisn LlMICOLiE. 

Family CEdionkmidac. 

(263) (EdIonkmtjs scolopax. —The Stone Curlew, 

Blanford, No. 1418 ; Jerdon, No. 859, 

I have on more than one occasion seen and shot this bird when 
snipe shooting at Valey, four miles from Trevandnim, where th6 soil 
is sandy and the place is clothed with shrubs and cocoanut trees. They 
wore sometimes in small parties of three or four; at others, solitary. It 
breeds here in August. 

Family GLARKOunAC. 

S ub-family Cnrso rim<B • 

(264) CuRBORiue ooromakdruous.—T he Indian Courser. 
Blanj^rdf No. 1422; Jerdon, No, 840. 

My (jolleotor shot two af these birds eight miles soutfe of Qctilon on 
some sandy plains in June 1902* Four more wore subsoqucflally 
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obtftined tw6lvo milos sonth of Qnilon, Among was u young 

bird in quito immatnro plumago* so that I l)oliovo they must breed here. 
I have not (Vnind this bird in any other locality, and do not think it is 
likely to bo .soon further north. 

Sub-family Glareolince* 

(265) G1.AR8OLA LACTTBA,—The Small Indian Pratincole or Swallow- 

Plovor. 

lUauford, No. 1427; Jerdon^ 843. 

I have only rwjoived this bird from North Travancore, where flocks, 
consisting of a dozen or more individuals, were mot with by my 
collectors at. Velyanf, iioar Alwaje, iroquenting oi>en flats on eitlier 
side of tho Alwaye river up to Malayaltur. Their foot! was mostly 
beetles and mosquitoes. They were found hunting for insects well after 
sunset. 

(266) Mbtopidiits inwcus. —The Bronze-winged Jaoana. 

Blanfordy No. 1428 : Jerdon^ No. 900. 

This bird may bo met with throughout the country iu suitable loca¬ 
lities, that is, where there are lakes or tanks well covereil with weeds and 
water-lilies. 

(267) Hydrophasianos cmRunaiTS.—The Pheasant-tailed 

Jaoana. 

Blanford, No. 1429 ; Jerdon, No. 901. 

Flocks of these very handsome Jacanas are oomnmn in the tanks in 
South Travancore, especially about Nagercoil, where they may be seen 
running over the weed-covered water, keeping, however, well away from 
the l)ank8. 

Family CHARADRIlDiE. 

Sub-family' Charadriitm. 

(268) Saroogrammub tNmcus,—The Red-wattled Lapwing. 

Blanford, No. 1431; Jerdon, No. 855. 

Ooramon in the low country all over Travancore, going about in twos 
mi threes or in email,flocks, and generally found in the neighbourhood of 
water. It breeds in March. 

(269) Sar(?IOPHO»0s MALABARipps.—The Yellow-wattled Lapwing. 

Man/ord, jNo. 14^8 ; Jordon, 

Qcmtmn like the last,, but frequ^its open ground aVray- from water, 
[is plaintive cry iiaay be heard long after dark has set-in. 
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(270) C'HKmJSlA OBBOABIA—Tho Sociable Lapwing. 

‘Blanjord, No, 1437 ; Jerdon, No. 852. 

This bird is said to visit North-West India in winter as for sonth 
as Ratnagiri. In January 1900, when out snipe-shooting, I shot 
two of those lapwings out of a flock of five that were feeding in 
some paddy fields in Trevandrum. 1 have not met with any since. 
No doubt, the foilure of the rains in 1899 in the North and the 
consequent famine had driven these stragglers so for south of their 
usual haunts to a land where famine is unknown and the rains 
never M. 

(271) Ohabadrius FUJtvus. —The Eastern Golden Plover. 

Blanford, No. 1439 ; Jerdon, No. 845. 

Flocks of these plovers may be met with commonly in North and 
Central Travancore about Cherayankie, Parur and Vycome in winter 
frequenting swampy flats and in paddy fields. 

(272) .Eouims oboffrovi.— The Large Sand-Plover. 

Blanford, No. 1442; Jerdon, No. 846. 

A rare winter visitor to the coitst. A single specimen was shot at 
Neendakaroy, near Quilon. 

(273) iEaiAUTis monoolioa.— The Lesser Sand-Plover. 

Blanford, No. 1443 ; Jerdon, No. 847, 

A winter visitor to the coasts, but sometimes found inland. Curiously 
enough, one specimen was obtained on the High Range at 6,000 
feat elevation. It is often seen in company with the Little Ringed 
Plover. 

(274) .Egiautis ALKXANDRiNA.— The Kentish Plover. 

Blanford, No. 1446 ; Jerdon, No, 848. 

This plover was found to be fairly munerous at Neendakaray in 
January. 

(275) Mauimsi duwa. —^Tha Little Ringed Plover. 

Blanford, No. 1447; Jerdon, No, 849. 

I do not think this bird is a resident, but it comes very early to the 
coast. I have seen stragglers at Cape Comorin early in August, and flocks 
of them may be seen as late as April. They are abundant in the dry rice 
fidds after harvest and about the shores of tanks and beds of streams 
In the low conntry. 
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Sub-&miljr Hamatop^dinas. 

(276) IL®MAT0PD8 ostbalhous.—T be Sea-pie or Oystercatoher. 

Blanford, No. 1450 ; Jerdon, No. 862. 

The oysteroatcher is a more or less rare winter visitor to the ooast. It 
is generally found in small flocks of half a dozen or so, feeding on crust- 
aoeons mostly. 

Sub-tamily TotanhuK. 

(277) Numhotus abquata.—^T he Ourlew. 

lilanford. No. 1454 ; Jerdon, No. 877. 

Like the last only found in the ooast in winter, but not in any grout 
nombers. 

(278) NtJMHNIUB PH.«OPTJ8.—The Whimbrel. 

Blanford, No. 1455 ; .Jerdon, No. 878. 

May be found in suitable places along the coast in fair numbers from 
October to April. I have usually found it solitary. 

(279) Totanhs HTPOLKUons.—Tl>o Oomnjon Sandpiper. 

Blanford, No. 1460 ; Jerdon, No. 898. 

One of the most widely spread of birds. It is oommon in the paddy 
fields everywhere from September to May, usually in pairs or in small 
parties of four or five; on the margins of tanks or on the seashore 
its clear piping note may bo beard. 

(280) ToTANue gi,abbo]:.a.— The Wood Sandpiper. 

Hlanford, No. 1461 ; .Jerdon, No, 891. 

This is by fiip the oommonest of the sandpipers, and may be found in 
abundance in the wet poddy fields from August to May either solitary 
or in flocks. 

(281) ToTANtJS ooHBOPcai.-—The Green Sandpiper. 

Bkmford, No. 1462 ; Jerdon, No. 882. 

Not nearly so oommon as the last. It may generally be found in the 
winter months solitary about tbe borders of tanks or the beds of rivers. 
On one occasion I shot one in a swamp on the High Bangs at an 
elevation of 6,000 fset in Janoary. 

(282) ToTAima STAaNAmis.—^Tbe Marsh Sandpiper or lattle 

Greenshaak. 

BUm^ordi, No. 1168 ; Jerdon, No. 885. 

Hy m^batommet^s^tbitigolEBoftiiese birds on Kite seadrare at Mandio- 
d^ Bar and at North Parnr, They were in uompaijy »itb, ?V plottti* 

a , ' , ; 
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(283) Totanus OALiPRit).—The Redshank. 

Blanford, Ntu 1464 ; Jerdon, No. 897. 

A single speoime]! was shot by my oolleotors at Neendakaray in 
January 1903. 

(284) Totanus axoTTiH. —The Greenshank. 

Blanfonl, No. 1466 ; Jerdon, No. 894. 

Like the others a winter visitor. 1 have not met with it in the 
South, but my oolleotors saw flocks of them on the sides of the rivers 
and in marshes in North Travanoore, and obtained specimens at Yet- 
tamanne, Shertally, and Vyoome. 

(285) Tringa minuta.—T he Little Stint. 

Blanford, No. 1471 : Jerdon, No, 884. 

A fiiirly common visitor to the coast of North Travancoro in winter, 
but not found inland* It often associates witJi Tringa suharquata. It 
forms larger flocks, us a rule, tlian the other stints. 

(286) Tringa euBARQUATA.— The Curlew Stint or Pigmy Curlew. 

Blanfonl, No. 1477 ; Jerdon, No. 882. 

This fine stint is found from October to April on tlie coast of North 
Travanoore, especially about Manokodam Bar. When it associates 
with Tringa minuta, only a few individuals are found, but it forms flocks 
of from eight to twelve when alone. 

(287) Tringa platyrhynoha. — The Bri>ad-bille<l Stint. 

Blanford, No. 1479 ; Jerdon, No. 886. 

A single specimen of this stint was shot by my collectors at Mana* 
kodam Bar in January 1903. 

Sub-family Scolopaoinoi. 

(288) SooLOPAx BUSTIOULA.—^The Woodcock. 

Blanford, No. 1482 ; JerdoH, No, 867. 

Occasional specimens of this bird may be met with in grass land 
bordered by forest in South Travanoore at elevations of about 4,000 
feet in tfjo winter. On the High Range in similar localities before the 
forest was out down for coifee and tea cultivation, it used to be fairly 
common at this period. 

(289) Galunago nrhorioola.— The Wood-snipe. 

Stanford, No. 1488; Jerdon, No. 868. 

A solitary bird, of which the Museum possesses only one specimen shot 
cm the High Bimge* 
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(290) Gallinago ocBiiBSTls.—The Common Snipe, Full or 

Fantail Snipe. 

Blat\ford, No, 1484 ; Jerdon, No. 871, 

About one-quarter or sometimes a third of the whole bag in a day' 
snipe shooting here will be found to consist of lliese birds. Furthe: 
North I am told that they form oven a higlier proportion. Thej 
arrive later than the pintail, and leave earlier. 

(291) Galunaqo sthhuba.—^T he Pintail Snipe. 

Blan/ord, No, 1485 ; Jerdon, No. 870. 

A few stragglers arrive eorly in September, and again a few belated indi¬ 
viduals may be found at the end of April. Between those dates varying 
numljers may be met with. They are fond of harbouring in the low scrul 
jungle surrounding the rice fields both before and after the crops are cut 

(292) Galunaoo GAI.UNULA. —The Jack Snipe. 

Blanford, No. 1487 ; Jerdon, No. 872, 

A few specimens of this little snipe used generally to be found solitar) 
from year to year in iiortain dam]) rushy ground in Trevandrum; since 
this has been taken into cultivation, I have not met with any more. 

(29.’}) BostbatuIiA OArKNMS.— The Pointed Snipe. 

Blanford, No. 1488. 

This beautiful bird is fairly common tliroughout the low country 
wherever there ore rushy nmrshes. When shooting, I have also oftei: 
flushed it from paddy fields. It breeds liere, and 1 have bad eggs brought 
to me in December and young birds in February. 

Obdbb GAVIiE. 

Family LABin^. 

Sub-family Tjoritm. 

(294) Labos xoTHYAHTOfi.—The Great Black-headed Gull. 

Blanford, No. 1489 ; Jerdon, No. 979. 

In January 1903 the Museum oolleotors shot five specimens oftthis 
fine gull at Ka 3 rankolam Bar. They do not appear to reach the coast 
much earlier than tlus, as in December of the same year there were no 
birds to be seen at this plaoe. 

(295) Labtts bidxbundvb.— -The Lauj^^ng Gull. 

Blatford, No. 1490 ; Jordan, No. 931. 

Mud was found to he fiiirly common at the same locality as' the 
last at the same period. 
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(296) Labds BBmwmoBiPHALUS.-— The Brown-headed G«U. 

Blanford, No. 1491 ; Jerdon, No. 980. 

In December 1901 I found numbers of these gulls surrounding some 
fishermen who were drawing their nets in a shallow lake close to the sea 
near Gape Comorin. They moved quite fearlessly around them, but 
when I sent n man to wade in, they would not let him approach ; but I 
secured one subsequently on the sandy Ijanks. 

(297) Lakds AFFms. —I5je Dark-backed Herring Gull. 

Blanford, No. 1494 ; Jerdon, No, 978. 

A single specimen was obtained by the Museum collectors at Itayan- 
kolam in January 1903. 

Sub-family Stemince. 

(298) Htdroohbudon htbbida.— Tlw Whiskered Tern. 

Blanford, No. 1496 ; Jerdon, No. 984. 

This marsh tern is abundant in North Travanoore, frequenting the 
coast, the backwaters and paddy fields in the winter months. 

(299) Htdbopbognb oabpia. —The Caspian Tern. 

Blanford, No. 1498 ; Jerdon, No. 982. 

This fine tern was found in fiiir numbers at Kayankolam Bar in 
January 1908. It is not so gregarious as the last, being generally seen 
in pairs. 

(300) Stbbka anouoa.— Gull-Wiled Tern. 

Blanford, No. 1499 ; Jerdon, No. 988. 

Fairly common in winter about the batik waters of North Travanoore 
and also frequenting the coast at Manakolttm Bar. 

(301) Stbbna mbdia. —The Snqaller Crested Tern. 

Blandford, No. 1501 ; Jerdon, No. 990. 

This is the oommonest and most abundant of the terns, and may be 
found frequenting the back waters and coast from Quilon northwards. 
It is fund of sitting on the wooden posts that mark the channel throngh 
the lakes, 

(802) Stbbna bbboix.— The Large Crested Tern. 

Blmdfdrd, No, 1502 j Jtriian, No. 989. 

Numbers of this fine tern were found' at Kayankolam Bar and fhvfiMr 
North in January and December 1903. . 
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(808) Stbrna fjluviatius.—T he (Common Tern. 

Blandford, No^ 1506 ; Jerdon, No. 986. 

An occasional winter ^^isitor to the coast of South Tmvanoore. I have 
not met wiili it at all in the North, The spooirnonK taken have been 
immature, 

(304) Stkkna SAUNDKRSi.—The Blaok'-shafted Tornlet. 

Blandford^ No. 1511 ; Jerdon^ No. 988. 

A single specimen was shot in North Tmvanoore on tlie coast in 
January 1903. 

0mm STEGANOPODES. 

Family pHtBCANiiB. 

(305) Pblboanus phu.xpphnsib,—T iw Spotted-lnlkl Pelbin. 

Blaudfordy No* 1523 ; Jerdon^ No. 1004, 

1 have not secured a specimen of this bird, but it occurs in South 
Tmvanoore, and I once saw three flying over the parade ground in 
Trevandrum. 

Family FREGATID^. 

(306) Fbbgata abibl.—T he Small Frigate-bird. 

Blandford^ No* 1525. 

^ A young bird of this species was taken at Pernmathoray about ten 
miles from Trevandrum, and was brought to me alive. 

Family PHALACIiOOOKACIT)^. 

Sub-family Phalaerocoraemcp. 

(807) Phalaobooorax javakious.—T he Little Cormorant. 

Blandfordf No* 1528 ; Jerdon^ No. 1007. 

The Museum does not contain any specimens of tliis bird, but I have 
seen it in the tanks and lakes in and about Nagercoil in South Tra- 
vanoore, 

Sub-ftimily PlotinO!* 

(808) PiiOTtrs MHI.AKOGA8TBB.—The Indian Darter or Snake-bird. 

Manfordt No* 1529; Jardon^ No. 1008. 

This bird is cMimmon on all the larger fresh water lakes throughout 
Tmvanoore. It is abundant on the lake formed by the Pergir dam at 
8,000 feet elevation on the bUta, and equally common on the Sasthancotta 
lake in tiie low country. It breeds here in September as in North 
India e^nd not in February as in Madras and Ceylon, I once found a 
qolony of these birds nesting above the Athirapuaba fhll in the Kodash<^ri 
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river in September. They had taken possession of an island in midstream, 
where they hod built their untidy nests on small trees about 20 feet 
high, and there were fresh and bird-set eggs in them in all stages of 
incubation, while half-fledged birds scramhlod about the branches or 
flopped into the water at our approach. The nests were about one foot 
in diameter and roughly built of twigs. The eggs are white and ooveretl 
with a chalky coat and measure 2 inches by 1^. Some i)f the eggs 
are rather larger at one end than the other, while others are truly 
fusiform with pointed ends.— 7’, F. BF 

Okdkr TUBINARES. 

Family PnooBLLARnn.ii:. 

(309) PxTFFiNUfi PKRSI0U8.—The Persian Sbenrwater. 

Blanfordy No. 1539. 

A single specimen was taken at Valey, four miles from Trevandrnm, 
and was brought to me alive. 

Order HERODIONES. 

Sub-order PLATAtK.E. 

Family Jbidm. 

(310) IniH MKLANOOKPHALA.—The White Ibis. 

Blanford, No. 1541 ; Jerdon^ No. 941. 

I am doubtful whether this bird is a resident here. I have only seen 
it in the cold weather at Snstanootta. They feed by day in the paddy 
fields, and are difficult to approach ; but tlioy generally roost in trees on 
the banks of the lake, and spocimens can be obtained by waiting for 
them in the evening. 

Sub-order CiooNlAfi. 

Family CiconiidcB* 

(211) Dissura bpisoopus.—T he Whih^necked Stork. 

Blanfordj No. 1548 ; Jerdon, No. 920. 

The Museum only contains one skin of this bird, obtained on the 
banks of the river at Palode. Another specimen was brought in alive 
taken on the Ijanks of one of the tanks about Nagerooil. 

(312) Lbptopxilus javaniotjs.—T he Smaller Adjutant. 

Blanford^ No. 1551 ; Jerdon, No. 916, 

This bird is by no means common, but may be found about the tank« 
in South Travanoore. Live speoimens have been brought in to tbe 
gardens from time to time. One of these lived for several years in 
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captivity. It was very pugnaoions, and with ono blow of ita beak pplit 
open the head of another bird newly introduced into its run as a oom- 
panion. On ono occasion a jaokal found its way into the run, and in 
the morning? was found dead with its skull pierced by the beak of the bird. 

(318) Anastomus osorrANS.—The Open-bill. 

Blanfordf No, 1553 ; Jerdon, No, 940. 

This stork is very common, and large flocks may be met with on the 
marshy borders of all the larger tanks and fresh water lakes. I Imve 
seen numbers of them perching at sunset on the same trees with flocks 
of Flatus melanogaster, I have not taken the eggs, but I conclude 
that the brooding season must be in June, as all those I saw in fJanuary 
were in the grey plumage. Natives say that they will feed on dead 
bodies, but I have not seen this myself. 

Sub-order AKDMiE. 

Family Ardeidw, 

(314) Ardka manilihnsis. —The Eastern Purple Heron. 

Blan/ordf No, 1554 ; Jerdon^ No, 924. 

Mr. F. W. Bourdillon records this heron as abundant at the Vel- 
larnoy Lake, ’’ seven miles from Trevandrum. This used to be a 
favourite resort for all kinds of water birds, but since the reeds, with 
which it was more or loss covered have been removed, only a few 
whistling teal and some snake birds persist. No herons are to be scion 
there now. I have seen and shot the Purple Heron at Sastamootta. 
It is a solitary bird and very shy, never to bo seen in the open except on 
the wing, but always in sheltered bays whore tliere are reeds or thickets 
of pandamus. It breeds in July and August. 

(315) Ardba cinbrba.—T he Common Heron. 

Blanfordf No, 1555 ; Jerdon^ No, 923. 

The common heron frequents the backwaters along the coast 
throughout Travanooro, but is not found in the interior. One has lived 
in captivity in the public gardens over seventeen years. 

(316) HnaontAS Ai.BA.~The Large Egret. 

Blanfordf No, 1559 ; Jerdon^ No, 925. 

The large egret is by no means common in Travancore, and it is only 
lately that the Museum has secured a specimen. It is a wary bird and 
impotable to approach when feeding in the paddy fields at most 
tiuEMHS solitary. At Bastamootta they roost in company on the trees 
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round the lake, and can be secured by waiting for them after sunaet 
They appear to be the last to seek repose, as they come in long after the 
ibises and snake birds liavo gone to rest* 

(817) EMBomAS tNTEBMm)u.--T}w Smaller Egret. 
Blanfordy No, 1560; Jerdon, No. 926. 

This bird is fairly oommon about the edges of the backwaters aj)d 
lakes from Quiloii northwards. It is not nearly »o abiimlant in the 
South. Unlike the large egret, it is usually to be seen in oomjmnirs 
of at least three or four and often more. It is not easy to get at, as it 
is decidedly aby. 

(81.8) Hhkodiab (URZBtta. —The Little Egret. 

Blanford, No. 1561 ; Jerdon, No. 1)27. 

The little egret is not unooinraoii about the back waters along the 
coast, going about solitary or in pairs. 

(319) Bubolous oobomandus.—T lie Cattle Egret, 
lilanford, No. 1562 ; Jerdon^ No. 929. 

This is by far the commonest of the white egrets, and may be found in 
numbers in all paddy fields throughout Travancore along the backwaters 
and in cultivated laud. It assumes the breeding plumage about April. 

(320) Lbpthrodiub ahha. —The Indian Reef-Horon. 

Blan/ordf No. 1563; Jerdon^ No. 928. 

A single spooimen was obtainetl by the Museum collectors at Ayren* 
tonga, on the coast near Kayankolum. It was perched on a oocoanut 
palm. 

(321) Ardhola QBAVi* —The Pond Heron. 

Blanford, No. 1565 ; Jerdon, No. 980. 

One of the commonest and most familiar of birds throughout the 
whole country. 

(322) Butoridbs javanica. —The Little Green Heron, 
Blanford, No. 1567; Jerdon, No. 981. 

Mr. F. W, Bourdillen says that this is a winter visitor. It is very 
silent and solitary. During the months of November to March it is 
to be found among the rocks of the larger streams up to about 2,000 feet 
elevation, and ^ways in dense jungle.” It is oommon in the low 
country from November to April, but I have not met with it at any other 
time of the ycfir. This seems to agree with the habit of thobtrdas 
iMorded by Colonel laetisLe in Oevlon. who says of it: Throtuzhout the 
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year it is to ba met with near Kotto and similar pluoes on the west 
coast; but, as a rule, it is not oftou seen after April in that part of the 
island/^ 

(323) ISyorwoiiAx anisEm,—Tho Night Heron. 

Blanford, No. ; Jerdon, No. 037. 

I liave not come across tins bird myself, but the Miisoum possesses 
two skins, and the oolhHitors found it fairly common at I'eramhtiluni, in 
North Travanooro, and al. otijor places round the Vembtmad lake. 
The inhabitants, however, refns(Hl to allow thorn to shoot any 
specimens. 

(324) (tousacuilis melanolophus. —The Malay Bittern. 
lilanford, No. 1563, 

Mr. F. W. Bounlillon obtained a specimen of this fine bittern on the 
hills at about 2,500 feet elevation in 1878. Since then I have received 
two specimens taken alive. One of those is now living in the Public 
Gardens. No doubt, they w'ore capturetl on the shore sliortly after 
tboir arrival on the coast, for thoBo birds are jungle haunters. 

(325) x\bi)Ktta sinknsis. —The Yellow Bittern. 

Blanfonly No. 1571 ; .ferdon, No. 334. 

I have nol shot this bird myself, but the Museum collectors 
brought hack sev(5rul sjKHnruons from North Travancore, where it was 
found solitary on the t)unks of the hack waters about Cottayam and 
Vycome. 

(326) Audetta cinnamomea. —The Chestnut Bittern. 

Blan/ord, No. 1572 ; Jerdou, No. 933. 

Tins little hittorn is common throughout Travancore on all the lakes 
and backwaters. It is fond of taking up its stand in the canals out 
through the ground laid out for the cultivation of young ooooanut 
palms, 

(327) DtiPHTOB FLAVicoLUB.—The Black Bittern. 

Blanford^ No. 1573 ; Jerdoriy No. 982. 

The black bittern is not uncommon along the backwaters. It parti¬ 
cularly frequents the canals whose banks are densely clothed with trees 
and bushes, especially whona there is a thick growth of screw pines. I 
have never scon it away from such localities. It reroito under cover 
during the day, but may bo flushed by the too near approach of a passing 
boat. At dusk it comes out to search for food. 

3 
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Obdbb ANSERES. 

Family Anatidjs. 

Sub-family Anatince, 

(328) Dbndbocyona JAVANlCA.— -Tbe Whistling Teal. 
Bhnford, No. 1589 ; Jerdon, No. 952. 

The whistling teal is common on all weedy tanks and lakes through¬ 
out Ttavanoore. On one such piece of fresh water, near Sastumootta, I 
saw hundreds in April 1902 ; but in December 1903, in the same place, 
not a single one was to bo found. It is, perhaps, commoner in the North 
tlian the South. 

(829) NKTTorus cobomandblianus. —The Cotton Teal. 
Blanford, No. 1591 ; Jerdon, No. 9,51. 

This pretty little teal is, I think, only a winter visitor, and is never 
abundant at any time. 

(330) Nrttidm orkcca. —The Common Teal. 

Blanford, No. 1597 ; Jerdon, No, 964. 

A single specimen of this bird was shot in South Travanoore. 

(331) Qokbqdbditia uiboia. —The Gargauey or Blue-winged Teal. 
Blanford, No. 1601 ; Jerdon, No. 965. 
liarge flocks may be met with on the backwaters in North Travanoore 
in winter. 

(382) PomoiPHS albipbnnis.— -The Indian Little Grebe or Dabohick , 
A permanent resident and not uncommon; breeds in August. 
Blanford, No. 1617. 
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NEW SPECIE OF INDIAN HYMENOPTERA. 

By Majob C. G. Nitbse, IISth Infantry, Indian Army. 
{Read before tlie Bombay Natural History Soeiety on 18<A August 1904.) 

In addition to speoies now desoribtxl for the first time, 1 have, as usual, 
given the names of several others obtained by me which are new to India, 
80 as to render the list of those that are known to have occurred witliin 
Indian limits as complete as possible. 1 sent a number of Chrysididee 
to M. du Buysson, and he informs me that the following three species 
described by me as now, belong to speoies already described. As his 
knowledge of this family is probably unrivalled, and he has opportunities 
for comparing specimens with tyi^es and otliers which are denied to a field 
entomologist like myself, I defer to his opinion, and suppress my speoies— 
NoTOZUB KA8HMIRKN8IS {Nurse) — N. VIOLABOBNS (Afcc.*,). 
Ellahpus TIMIDU8 (Nurse) *» E. HYPOCKITA {Buyss.). 

Chrybis THALIA (Nurse) «= C. AOOBPTABIUS (Rad.). 

As regards the genus Notozus, I cannot ogree with Col. Bingham in 
uniting it with Ellampus. The two genera seem to me to be distinct, 
though allied. M. du Buysson keeps them distinct, os does Dr. W. H. 
Ashmead in his classification in the Canadian Entomologist, and Col. 
Bingham has shown no reason for uniting them. 

Holopyga gloriosa (Fabr.) var viruub (Guer,). 

Five specimens from Quetta. 

Hkoychridigm amatum, n. sp. 

9 Front sharply angled Iwlow vertex, and with very tluck, snow white 
pubescence, hiding the sculpturing; bead, prouotum and abdomen closely, 
remainder of thorax more coarsely punctured; head as wide as pronotum, 
abdomen about the length of thorax, and with a median longitudinal 
oarina on second segment. Shining green, with a cupreous effulgenoe on 
second abdominal segment; autennee and tarsi rufo-testoceous; wings 
clear hyaline, tegulw deep blue. The whole insect is covered with a 
short, sparse, greyish pubesoenoe, and the last few joints of the ontennsB 
with a thin, silvery pile, the latter only visible with a microscope. 

Xon^. 4“6 mm. 

Habitat: Deesa. 

Nearest to XT. mmutum, bnt may be distinguished by the cupreous 
effulgenoe being confined to the second abdominal segment, and by tbe 
oarina on the same segment. 
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Hkdyohriditjm rotundum, n. »p. 

9 Heat] and thorax oloBely and coarsely, alHlonien closely and very 
finely punctured, the third segment somewhat loss finely than the second; 
front above the btisc of antennae somewhat convex, head slightly wider 
than pronotum, abdomen much wider than thorax, very rounded pos¬ 
teriorly, shorter than the thorax and median segment uniteth Head 
and thorax blue-green, dark-blue on the front and at the different 
divisions of the thorax ; abdomen shining metallic green, without any 
cupreous effulgence ; antennae and tarsi rnfo-tcstacoouH; wings hyaline, 
tegulse reddish brown : a verv little sparse greyish puhescenoe on the 
cheeks and abdomen. 

Long*, 5 mm. 

Habitat : Decsu. 

Nearest to H. amatum above, hut may be at once distinguished from 
it by the very finely punctured abdomen. 

HHDYCnUUM LAMA (BuySiiX 

This species is not uncommon at Quetta. 

Hkdyoiirum monoohroum {BuihSS.). 

One specimen from Quetta. 

ChRYBIK riTLOHRLLA {Spin,). 

One specimen from Quetta. 

ChRYSIS SARA, n, sp. 

9 Slenderly l)uilt; facial cavity quadrate, pubescent, margined by a 
slight Carina ; head and thorax closely but not deeply punctured, the 
punctures largest in the centre above; abdomen more finely punctured 
than head and thorax, apical portion of third segment with a pellucid or 
ohitinous margin, which is bi-emarginato or tridentato, all the teeth blunt, 
the middle one projecting furthest. Dark-blue, with greenish reflections ; 
antennie, except the first two joints, rufo-pioeons; all the tarsi pale rufo- 
tostaoeous; pubescence short, greyisli, spai*so; wings hyaline, the ner- 
vures pale. 

Long* 3-5 mm. 

Habitat :—Quetta; a single spe<umen. 

This species, having a pellucid margin to the third abdominal segment, 
would belong to King's genus Spiniham^ but I follow du Buysson in 
considering that this difference is not of suflSioient importance to warrant 
the separation of Spintharis from Chrgsis, 
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CHUrSIS DKPOSITA, 11. Sp. 

$ Facial hollow not veiy ooncavo, tonninatod above by a slight 
oariiia; head and thorax finely and somewhat closely punctured, 
alxlomen, especially the second and third segments, more finely and 
closely punctured than the head and thorax ; pronotum transverse anteri¬ 
orly, with a slight median impression, its sides very slightly concave; 
second abdominal segment with a trace of a median longitudinal carina, 
third segment with its apical margin bluntly rounded, without teeth, and 
with an anteaju’eal series of eight or ton distinct, rather large, fovcBD. 
Bright green ; the central quadrate portion of the mesonotum and the 
lateral angles of the median segment dark-blue ; second and third 
abdominal segments with coppery effulgence ; antennre and tarsi pioeous; 
wings hyaline, nervuros rufo-piceous to picoous. 

Ijong, 1 ?nm. 

Habitat : Quetta ; a single specimen. 

Nearest to (7. jielopmida from Jerusalem. 

('HUYHIS OHLOBOOHKISA (i/oC.S.). 

In the Entomologist, Vol, XXXVI, p. 40,1 described under the 
name of C. hogged wliat appeared to mo to l)e a new speoios of Chrym, 
I sent specimens to Lt.-Col. Bingham and M. du Buysson. The former, 
in Vol, II, Hyrnenoptera, of the Fauna of India series, united C, hoggei 
with C. porfeota (Oatn.) from Barrackpore. M. du Buysson identified 
the 9 as C. mheournlea (Had.) and the ^ as C, cUorochrha (Mocs.). In 
his volume on the Chrysididtu of ‘‘ S|)ecies dos Hymonopteres d’ 
Europe,” 1 ). 500, M. du Buysson obseiwes that the $ descril)od by 
Radoszkowsky, as C, suhmndm is rhloroohrua (Moos,). Ao(?epting 
fhis identific>ation of the and taking into consideration that both 
Radoszkowsky and I united these as the same species quite independently, 
it appears to me that the name of ehlorochrisa should stand for botli 
sexes, and that both C, snhemrulea (Rud.) and C. hoggei (Nurse) must be 
sunk as synonyms. Whether C. perfecta (Oom,) is another species or 
only a variety I cannot express an opinion, not having seen a specimen. 
I may mention that I have about a dozen specimens of each sex, all 
obtained at Quetta, and I have no doubt whatever that they are one 
species. I should not venture to differ from such a high authority as M. 
du Buysson without having considerable material at my disposal. 
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Ohbysib drntipbs {Rad.). 

Two spooimens irom Quetta. 

Ohrybw pam'AoiNA { Bwyts .) 

A single specimen from Quetta. 

Chkybis ubana, n. sp. 

$ Head and pronotum somewhat irregularly but closely, remainder 
of thorax more coarsely punctured, abdomen closely and finely punc¬ 
tured ; head somewhat wider tlian pronotum, the latter with its anterior 
margin strongly rounded, and with a median longitudinal depression ; 
first abdominal segment with three deep impressions at base, second 
segment with a trace of a longitudinal carinu, third segment with on 
anteapical series of foveas which are large and conspicuous in the middle, 
obscure laterally ; the segment quadridentate, the teeth long and acute, 
about equidistant, the central pair projecting much beyond the lateral 
ones. Dork-blue, with greenish reflections, antennte and tarsi pieeous ; 
wings hyaline, nervuros rufo-testnoeous to pieeous. 

Jjong, 6-5 mm. 

Habitat : Quetta ; two specimens. 

Nearest to C. grohmanni (Dahlb.). 

Ohbysib rkvabata, n. sp. 

^ Head as wide as pronotum. transverse, viewed from the front 
slightly longer than broad ; tlie space between the base of the mandibles 
and the lower margin of the eyes very largo, the hose of the antennte 
being distinctly below the level of the lower margin of the eyes; olypens 
raised in the centre, its anterior margin slightly emarginate ; antennte 
Aliform, the second joint of the flagellum the longest, nearly twice the 
length of the next joint; clypeus and front flnely and shallowly punc¬ 
tured, the size of the punctures increasing towards the vertex, where 
they beoamo close, deeper and almost granular ; thorax coarsely puno- 
tured, the punctures being Aner at the base of the mesonotum than else¬ 
where on the thorax; abdomen longer than head and thorax united, very 
broad, closely punctured, the punctures bmng smaller than those on the 
thorax, those on the Arst abdominal segment only slightly so; second and 
third segments with a very distinct longitudinal oarino ; Ave teeth on the 
third segment as follows ; the middle tootii short, obtuse, the two outer 
pairs acute but not very long ; the anteapical series of fovete distinct. 
Darfc-'blue, the clypeus and front in some speoimens light green ; second 
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abdominal segment with a lateral spot light green ; scape, first two 
joints of flttgellam, and legs, except the tarsi, bluish green ; remainder 
of flagellum, and the tarsi pioeons : the anterior portion of the mesono- 
tum black; facial hollow with rather long, thick, silvery pubescence, 
antennro and all the tarsi with thick short pile ; forewing with the base 
hyaline, the apical half very slightly infusoated, hindwing hyaline; 
jiervures piceous, tegulte purple. 

Long, 11 mm. 

Habitat : Quetta ; three siieoimens. 

EuOHBOEUS niRPUBATUS CFabr.). 

Fairly common at Peshin and Quetta; the wings of those that I 
obtained are hyaline, not infusoated as is usual in this sjieoies. 

EooHuaiOiDBS, n. gen. 

Differs from Luchraut in having tlje mesoplenrae produced into a 
conspicuous tubercle, the sides of which are carinate ; the radial cell is 
broader and more open at apex than in Enehrceutf and the teeth on the 
apical abdominal segment are longer and more regular than in that 
genus; there is, moreover, scarcely a truce of pubescence in either sex. 
This genus is closely allied to JSuchratut, but the very conspicuous 
tubercle on the mesoplenrae is, I consider, suflicient to separate tliem. 

In the sliape of the radial cell it approaches Npinolia, and its position 
would seem to be between these two genera. 

EuCHRCEOIDKS OBLATtlg, n. sp. 

9 Facial hollow closely and finely punctured, vertex very closely, 
but more coarsely punctured, granular; thorax more coarsely punctured 
than vertex, especially on scutellam and postsontellnm ; first and second 
abdominal segments, especially on the disc above, more sparsely and 
shallowly, third segment closely and finely punctured ; head slightly 
broader than pronotum, no transverse oarina above the &oial hollow, 
but a slight longitudinal carina in front of anterior ooellus ; third joint of 
nntennse idightly longer than tlte fourth; pronotum with the sides 
Hightly converging anteriorly, and with a median impression at 
base; mesopleurae ' with a very large tubercle, the sides of which 
are carinate; abdomen about as long as head and Ihorax united, 
third segment longer and loss bluntly pointed than in the genus 
Ett*kmus, almost semicircular, with fourteen teeth, the latter very 
Tigular; a suhapical row of about eighteen smaU foveiB« Metallic 
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coppery green, the clypeua anJ abdomen more distinctly coj^pory gulden ; 
antennse very dark red, the first two joints metallic purple ; anterior 
femora metallic green, anterior iihm and intermediate and posterior 
femora and tibise metallic puqde ; anterior tarsi dark testaceous, inter¬ 
mediate and posterior tarsi pioeous; ventral abdominal segments 
metallic purple ; almost entirely devoid of pubescence or pile ; wings 
hyaline, nervures blackish, tegulro of the same colour as thorax. 

g Similar, the alKlomen proportionately broader, the third segment 
shorter and more obtuse at apex, the teeth longer hut not quite so 
regular; a slight carina above facial hollow, and the portions of the 
front on each side of the carina which runs towards the anterior ocellns 
flattened and depressed, the punctures on tliis portion running into 
longitudinal striro ; the clypeus and the whole of the front below the 
anterior ocellus deep-blue, changing into purple in sumo lights; second 
joint of antennsB metallic green. 

Lon^, 8 mm. 

Habitat : Quetta; a single specimen of each sex. 

PaKNOBKS VABtlLmi ( Buf / ss .). 

One specimen from Quetta. 

Mutilla vbsta, n. sp. {Dudgeon MS.) 

9 Eyes wide apart, small and round ; head and thorax coars(3ly 
punctured, abdomen longitudinally striate; head slightly wider than 
thorax, rounded and without a carina; thorax sub-hexagonal, being 
extended laterally into a sharp tubercle, dorsally convex ; alKlomon with 
the first segment constricted, and with a sharp ventral carina. Head, 
antennae, legs, and abdomen black ; thorax brick reil; head and thorax 
sparsely clothed with coarse bhn^k hairs, abdomen with black pubescence, 
a broad band of golden pubescence on the apical margin of the first, and 
a narrower one on the apical margin of the second segment; sone 
golden pubesoenco on the sides of the third and fourth segments ; tibise 
and tarsi with silvery pubescence. 

Lo7ig. 29 mm. 

Habitat : Baijnath, Kangra Valley, 3,000 feet. 

Position in Bingham’s key—A. f. a. Much larger than any of the 
others in this group, and differs in having the first abdominal segment 
constrioted, with a broad gold band on its apical margin, and also in the 
eyes being small and wide apart. 
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Astata luoinda, n, sp. 

Front and mesonohirn minutely and shallowly punctured, scutel- 
lum and postwoutellum almost impunotate, median segment minutely 
rugose, abdomen smooth and shining ; olypeus very concave at liase, its 
anterior margin emarginato ; antennte long, filiform, the second joint of 
flagellum longer than the third ; front above the base of antonnse raised, 
with a median notch ; an impressed longitudinal line on scutellum ; 
abdomen small, shorter and narrower than the thorax, pygidium smooth. 
Black ; a largo irregular spot on the front below the ocelli, a spot below 
the leases of the wings, and two oval spots on each of the first two 
abdominal segments, yellow, the spots on first segment frequently coa¬ 
lescing ; tibiso and tarsi of anterior legs red ; pubescence white, very fine 
and silky, but somewhat sparse ; wings clear hyaline and iridescent, a 
fuscescont patch on the radial and second tmd third cubital cells ; radial 
cell short, broadly truncate at apex ; second cubital cell almost triangular) 
third cubital cell al)out half as wide above as below ; tegulcD yellow; 
nervures of forewing for the most part brownish testacreous, except for 
a short distance from the tegulse, where they are very pale yellowish ; 
those of hind wing very pale. 

Lonif, 6-8 mm. 

Habitat : Quetta ; six specimens. 

Nearest to A. quadripunetata (Rad.); but may be at ofioo distinguished 
by the antennse being entirely black. 

Ammophila bolanica (Nurse), 

When I described this species in Journal Bombay Natural History 
Society, Volume XV, p. 8, 1 bad not obtained a male. I subsequently 
caught both sexes in ooitu, and found that the ^ differs to a oonsider- 
able extent from the 9, so I give its full description. 

$ Head and thorax apparently finely punctured, but with the 
sculpturing almost hidden by the pubesoonoe; median segment very 
minutely striate, the striro at base being outwardly divergent, becoming 
almost transverse towards the ajm of the segment; abdomen impunot^ 
ate, pruinose; olypeus very long, its anterior margin produced and 
slightly omarginate or notched; scutellum slightly notched ; median 
segment rather long, gradually sloping and narrowed towards apex; 
petiole slightly longer than the next abdominal segment. Black; 
olypeus and front with rather long silvery pile> intermixed with long 
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black hairs ; thorax with blackish pnbesoencc; abdomen with segments 
2—4 above oovered with short but conspicuous silvery pile; wings 
hyaline, with the apical margin of forewing infuscated as far as the 
neuration. 

Long. 12-15 mm, 

EuMKHBS MONTANA, U. Sp. 

$ Olypeua smooth, front punctured, the punctures increasing in 
size towards the vertex, where they are close and deep ; thorax, median 
segment, and petiole closely but shallowly punctured, almost granular ; 
remaining abdominal segments impunotate ; clypeus produced, its 
apex transversemesonotum with two impressed parallel longitudinal 
lines on it^s apical half ; soutellum with a slight median longitudinal carina 
at base ; median segment almost vertical, with a broad groove ; petiole 
shorter than thorax, narrow at base, widening towards the centre, where 
it is three times as wide as at basi^ ; second abdominal segment as long as 
or longer than the petiole. Red ; the clypeus and the portion of front 
immediately above it yellowish ; apical four joints of aniennee, vertex, 
and some marks on mesonotum blackish ; second alnlominal segment 
narrowly black at base, then red, then with a broad black band, it's apex 
narrowly yellow • the visible part of the remaining abdominal segment# 
yellow ; ventral abdominal segments similarly coloured, except that 
the second segment has no yellow bund at apex ; almost entirely without 
pubescence ; wings flavo-hyaline, with infuscatod patches at apex of 
forowing, nervures rufo-testuceous, darker towards apex, tegulw red. 

Long, (to end of second abdominal segment). 17 mm. 

Habitat : Quetta; two specimens. 

This species is in colour very similar to E. petiolata (Fabr.), but the 
petiole in that species is about twice as long as in the present and Is 
differently shaped. The present species is nearest to E. ctrbmtdrvtn 
(Penzer) as regards the shape of petiole, hut differs in colouring, 
Haliotus obphkus, nom. nov. 

In Vol, LXX, Part 11, of the Journal of the Asiatic Society, p, 14®, 
I described a species of Halieius under the name of JET. UUateut. 1 
find that this name had already been given to a North American speciei, 
and therefore, propose to rename my specie# //, orpfms. In a gepn# 
like which occurs almost all over the world, it is very 4i$enlt 

to be certain that a name ha# not been need before. 
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SEXUAL COLOUR-DIMORPHISM IN BIRDS. 

By D. DEWAR, i.o.s. 

{Read before the Bombay Natural Huicry Society on 
ISth Auyuit 1904.) 

Probably more than half the species of birds display sexually dimor¬ 
phic plumage. This colour dinmrphisra varies from an almost imper¬ 
ceptible difference, as in many woodpeokern and some parakeets, to a 
divergence so great that the male and female were originally supposed 
to belong to different species. As an extreme case of sexual dimor¬ 
phism, the Indian paradise flycatcher {Terpsiphone paradlsi) may be 
cited. 

We are still almost completely in the dark as regsirds the causes of 
this sexual differentiation, and wo are likely to remain so until more 
light has been shed on the causes which determine the origiii of 
variations. 

It is needless to say that Darwin attributed such dimorphism to 
sexual selection. His theory is that in the great majority of species, 
there is competition among the males for fojnales, and that the hittoi 
are therefore able to, and actually do, exercise a selecdion. They are 
able to pick and choose their mates, and they select the most brilliant 
of their suitors. Thus have arisen the beautiful plumage and all the 
accessory plumes of cock birds. 

These decorations have in many oases not been transmitted to 
females, because natural selection tends to obliterate all conspicuous 
colours, and in the case of females there is no opposing force, in th 
shape of sexual selection, at work. It is, however, mere waste of time to 
eauuoiate Darvin's theory of sexual colouration, since my listeners are, 
one aiid all, doubtless better acquainted than I am with the writings ot‘ 
the most illustrious of naturalists. Wallace declines to accept Darwin’s 
theory, and it seems to me that wo have no option but to do likewise. 

There is insufficient evidence (1) of feminine selection, and (2) that 
females select the most beautiful males. 

ltl those cases in which females have been known to choose their 
mates, their selection has been very capricious. 

Darwin, with charaoteristio fairness, quotes much evidence which 
goes to show that the female, when she does select, chooses, not the 
most beautiM, but the must vigorous, defiant and mettlwme male/’ 
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Darwin quotes Mr, Tegotmeier as saying “ that a gameoook, though 
disfigured by being dubbed, and with his hackles trimmed, would bo 
accepted as readily as a male retaining all his natural ornaments.’’ 

There is some direct and, it seems to me, very conclusive, evidence 
which tends to disprove the Darwinian thoory of sexual selection. 

Take the case of the paradise flycateher. It will bo remembered 
that the male of this species does not attain his full plumage until after 
the moult of the fourth autumn. Nevertheless the male certainly finds 
a mate in his second and third years. In the face of this fact, it seems 
impossible to ascribe his subsequent white plumage to selection by the 
female. 

Considering the great significanoe of the changes in the plumage of 
the male paradise flycatcher, it is surprising that the bird bus not 
attractod a greater amount of attention. The life-history of the male 
birds of paradise appears to exhibit a similar phenomenon. 

The life-history of these birds was not known when Darwin set forth 
his theory of sexual colouration. It was, however, a matU^r of common 
knowledge that the immature plumuged mules of some species did breed. 
On this subject Darwin writes: “ The fact of birds breeding in their 
immature plumage seems opposed to the belief that sexual selection hm 
played as important a part, as I believe it has, in giving ornamental 
colours, plumes, &c., to the males, and by moans of eqtml transmission, 
to the females of many species. The objection would be a valid one, if 
the younger and less ornamental males were as successful in winning 
females and propagating their kind, as the older and more beautiful 
males. But we have no reason to suppose that this is the case.” Now, 
I submit that considering the comparative j)aucity of the white plumaged 
paradise flycatcher males, there is every reason to believe that in this 
species the young males are very successful in finding mates. 

Wallace’s thoory is that the brilliant plumage and all the accessory 
ornamentation of male birds are the expression of surplus energy ; tfiat 
in most instances these characters have not been transmitted to tlie 
female, because it is important that she should be inconspicuous when 
sitting on the nest. The origin of the ornamental appendages of birds, 
writes Wallace, is to be found “ in a surplus of vital energy, leading to 
abnormal growths in those parts of the integument where muscular 
and norrous energy are greatest. The continuous development of these 
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appendages will result from the ordinary action of natural selection in 
preserving the most healthy and vigorous individuals, and the still fur¬ 
ther selective agency of the sexual struggle in giving to tlie very strong¬ 
est and most energetic the parentage of the next generation.In 

many groups in which this superabundant energy is at a maximum, 
the development of dermal appendages and brilliant colours has gone 
on increasing till it has resulted in a great diversity between the sexes, 
and in most of these cases there is evidence t/O show that natural selection 
has caused the female to retain the primitive and more sober colours of 
the group for the purposes of protection/^ 

Wallace is able to adduce much evidence in favour of this theory, 
and his writings on the subject doubtless form a most valuable contribu¬ 
tion to our knowledge of sexual dimorphism ; but it is, 1 venture to 
say, absurd to pretend that the theory offers a complete explanation of 
the phenomena in question. 

In the first place, it fails to explain why some species are sexually 
dimorphic as regards plumage, while some are not. 

Were all birds which nest in holes or construct covered nests sexual¬ 
ly monomorphic as regards plumage, and were all those which build 
open nests, and of which only one sex perforins the work of incubation, 
sexually dimorphic, then, Wallace's theory would explain every¬ 
thing. The need of protection of the sitting bird would of course 
account for its duller plumage. 

Unfortunately for Wallace, many birds which nest in holes are sexu¬ 
ally dimorpliic, while many which nest in the open, and of which only 
one sex performs the duties of incubation, sexually monomorphic. 
Further, there are some sexually dimorphic? species, which build open 
nests, and of which both the male and female birds sit alternatively on 
the eggs. Darwin mentions the case of Pyranga mstiva, one of the 
most splendid birds in the United States, where tlie male is Vermillion, 
and the female light greenish brown. As Darwin remarks, if 
brilliant colours had been extremely dangerous to birds whilst sitting 
on their open nests, the males in these oases would have suffered 
greatly.^' 

Again, the sexual dimorphism of many species is so slight, that J do 
imt tinnk that it can possiUy be ao<K>imted the greater need of 

the female for protaoj^om 
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Take, for example, the case of the common sparrow, or better still, 
smo 3 the nest is built in more open places, the rufous-baokod sparrow 
(Passer pijrrhonofus ). Is it possible that the slight um()nut of sexual 
differentiation exhibited by the species can render the female so much 
less conspicuous when sitting on the nest as to render the dimorphism 
necessary ? 

If we answer this question in the affirmative, how is it that female 
orioles, ioras, and mini vets have been allowed to become so conspicuous f 
If it be alleged that these birds build very carefully concealed nests, 
and the female can therefor<» afford to wear showy plumage, I would 
refer to the bulbuls. Both the white-cheeked and red-whiskered forms 
build open nests in the most exposed situations, such as a raspberry 
bush, or croton plant—yet the two sexes are alike and far n>ore con¬ 
spicuous when sitting on the nest than any cock sparrow would be. 

Speaking of such slight sexual differentiation as that exhibited by 
sparrows, Darwin says “ such differences in colour must be accounted 
for on the principle of some of the variations in the males having been 
from the first limited in their transmission to the same sex ; as it can 
hardly be maintained that those differences when very slight, serve as 
u protection to the female/’ If I have learned anything from studying 
nature, it is that minute differences of colour are of very sumll iraport- 
. ance to a species. 

If every slight variation in the shade of its plumage appreciably 
affected the chances of a bird in the struggle for existence, there 
would be none of that diversity of colour exhibited by individuals 
of the same species. 

As conspicuous examples of species of which the individuals of the 
same sex vary greatly in colour, I may cite the common bee-eater 
fMeraps viridisj-and the Madras white-headed babbler opus 

ffriseusj* 

Then, again, many species which have similar habits and live in 
identical environments, exhibit very great diversity of plumage. 

Wallace writes ; Mr. DarMrin has taught ns that natural seleotion 
cannot produce absolute, but only relative, perfection, and, as protective 
colour is only one out of many means by which the female birds are aUe 
to provide for the safety of their young, those which ate best endoi^red 
in other respects will have been allowed to acquire more,, oolout,' 
than those with whom the struggle is more severe.” 
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With the first part of the above passage I am in entire aooorcl, but 
I must most eraphatioally disagree with the last portion, if it mean that 
all birds tend to acquire bright plumage but only those which are 
best endowed for the fight for ea^istence have been allowed to 
acquire it, 

I do not believe tliat, when we see a dull hen-bird, we can assort that 
owing to the groat severity of the struggle for existence, the bird has 
not been permitted to acquire bright feathers. It seems to mo that 
some birds tend to vary in the direction of bright plumage while others 
do not. 

The mynas are a very successful race of birds, and I do not think 
that it is in accordance with facts to say that the reason they are not so 
brightly clothed as kingfishers are, is that they would have perished in 
the struggle for existence had they been thus gorgeously arrayed. 
Nor do I thiuk wo are justilietl in saying that the mynas have not 
sufficient surplus energy for the formation of bright colours or accessory 
plumes. 

Mynas, rather, are not brUliunt birds as regards plumage, because they 
have not chanced to vary in the direction of bright feathers. When I 
use the words chanced to vary it must not be thought that 1 
allege that variation is due to chance, I use the expression merely 
because the laws which govern variation have yet to be discovered. 

As further proof of the comparative insignificance of colour 1 may 
cite the conspicuous crows and drongos, which build open nests, but 
which, nevertheless, flourish like the green bay tree. 

It seems to me that in nature an ounce of good solid pugnacity is 
worth many pounds of protective colouration so far as the struggle for 
exktenoe is concerned. 

I do not believe that it is possible to find any one grand cause 
accounting for all sexual dimorphism. I think it more probable that 
there are a vast number of factors, working in different degrees on the 
various species, which have brought about these complex phenomena. 
Some of these fectors have come to light, while others have yet to be 
disbovered. 

The direct action of the sexual organs on external appearance is, 1 
believe, an important factor, and one to which sufficient attention has 
hdt been pail 
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That the generative organs do afieot the external appearance of an 
animal, is fully proved from the results of castration of various animals. 
Take the case of the distorted horns of castrated deer. 

Again, many birds when kept in confinement refuse to breed and it 
not infrequently happens that sucth birds do not attain the full brilliancy 
of their plumage. “ The male and female of the s])leiidi(l scarlet ibis ’’ 
writes Darwin, are alike, whilst the )'“oungare brown ; and the scarlet 
colour, though oominon to both sexes, is apparently a sexual colour, 
for it is not well developed with birds under confinement, in the same 
manner as often happens in the case of brilliantly coloured male birds.'* 

I am of opinion that many of the difierences in the plumage of the 
sexes are in some way correlated with the sexual organs. 

As an oxaniplo of what wc nuiy call correlative sexual colouration 
1 may quote tlie fact that the inside of the mouth of the male hornbill 
(Buceros hkornis) is black, whihj tliat of the female is flesh-coloured. 
Darwiu himself admitted tliat sexual selection (ujuld not account for the 
inside of the male hornbiirs month being black, nor can wo suppose 
that this ))lackue8s is due to superabundant vitality exhibited by the 
male. 

Again, the knob ou the base of the bill of the Chinese goose (Amer 
eyijnoides) is larger in the male than in the female. As another example 
of correlative sexual dimorphism, 1 may mention the differenoe in the 
shape of the neck of the mare and the horse. Anyone with a little 
experience, if made to mount a horse blindfold, can tell when once on 
its back, from the shape of the neck, to which sex the animal belongs. 

Then, again, there is the case of tlie condor, cited by Darwin. The 
iris of this bird is at first dark-brown, but ohanges at maturity into 
yellowish-brown in the mule, and into bright red in the female. 

As a rule the development of the sexual organs tends to produce, or 
at any rate to be concomitant with, increased brilliancy of plumage. 
There are, however, exceptions. Thus Darwin states of certain 
young woodpeckers, they “ have the whole upper part of the head 
tinged with red, which afterwards either decreases into a mere circular 
red lino in the adults of both sexes, or quite disappears in the adult 
females." This disappearance of a bright colour can only be explained 
on the Darwinian hypotheses, on the assumption that the tastes of the 
female are quiet, and that she has persistently selected the male who 
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had but little colour on his head. In order to account for the colour 
of some species, Darwin has to suppose that the taste of the female has 
undergone a somewhat violent change. This of course is a gratuitous 
hypothesis totally unsupported hy any evidence. 

Sometimes females acquire at a late period of life ‘‘ certain charaoiorH 
proper to the male. ” l)arwin himself admits that this phenomenon 
cannot be explained by any kind of sexual selection. He gives exam¬ 
ples, on pages 178-180 of Vol. II of the Descent of Man» He asserts 
that the laws of inheritance can alone account for such phenomena. ** 
This is but another way of saying that we cannot explain the 
phenomena in question. 

As is well known to everybody, some birds assume a nuptial garb at 
the breeding season. This I would attribute, not to the action of 
sexual selection, but to the direct effect of the organs of generation 
upon the general system. 

In this connection the nuptial plumage of the heron tribe is most 
interesting. It is unnecessary to remind you, that in many of these 
birds, such as cattle egrets and paddy-birds, both sexes assume ntiptial 
plumage. 

Darwin thus exi)resses himself upon this subject— 

“ Some members of the heron family offer a still more curious case 
of novelty in colouring, having apparently been apprecuated for the 
sake of novelty. 

The young of the uirdea asha are white, the adults being slate- 
coloured ; and not only the young, but the adults of the allied Buphus 
Goromandus in their winter [ilumage are white, this colour changing 
into a rich golden buff during the breeding season. It is incredible that 
the young of these two species, as well as of some other members of the 
same family, should have been specially rendered pure white and thus 
made conspicuous to their enemies ; or that the adults of one of these 
two species should have been specially rendered white during the winter 
in a country which is never covered with snow. On the other hand, we 
have reason to believe that whiteness has been gained by many birds as 
a sexual ornament. We may therefore conclude that an early progeni¬ 
tor of the Ardea a$ha and the Buphus acquired a white plumage for 
nuptial purposes, and transmitted tWs colour to their young; so that 
the young and the old became white Uke certain existing egrets; the 
5 
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whiteness having afterwards been retained by the young whilst ex- 
olmnged by the adults for more strongly pronounced tints. But if we 
could look still further Imokwards in time to the still earlier progenitors 
of these two species, we sliould probably see the adults dark-coloured. 
I infer that this would be the case, from the analogy of many other 
birds, which are dark whilst young, and when adult are white; and 
more especially from the adult of the Ardea gularis, the colours of 
which are the reverse of those of A. asha, for the young are dark- 
coloured and the adults white, the young having retained a former 
state of plumage. It appears therefore that the progenitors in their 
adult condition of the Ardea aaha, the Biiphns and of some allies have 
undergone, during a long line of descjont, the following changes of 
colour :—firstly a dark sliade, secondly pure white, and thirdly, owdiig 
to another change of fashion (if I may so express myselftheir 
present slaty, reddish, or golden-buff tints. Tliese successive changes are 
intelligible only on the principle of novelty having been admired by the 
birds for the sake of novelty.^’ 

This is very magnificent hut it partakes of the nature of a piece of 
special pleading rather than of science. If the nuptial plumage of 
herons can be explained only on the principle of novelty having been 
admired by the birds, then it is impossible to account for it. 

It seems to mo that the sexual dimorphism of’ the plumage of certain 
cuckoos can be explained only on the theory that the organs of gen^ 
oration affect the external anatomy of the bird in some unknown and 
not understood way. 

Those birds do not incubate their own eggs, hence there would 
seem to be no reason, so far as natural selection is concerned, why 
the female should not be arrayed in the seme kind of plumage m the 
male. 

Darwin would doubtless say that there is a reason, rtz., that the male 
must tend on account of the tastes of the females to secure bright 
plumage, even though it handicap them in the struggle for existence, 
whereas the females are under no such necessity. 

Unfortunately for the Darwinian theory the sexual dimorphism 
displayed by some species of cuckoo is very slight. It would, I sub^ 
mit, be absurd to believe that these slight sexual differenoee are doe to 
the preference of the females for showy males. 
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In some cuckoos, then, it would seem that, sexual dimorphism is due, 
neither to sexual selection, nor to excess of vitality on the part of the 
males, but is rather correlated in some unknown way with the gen¬ 
erative organs. 

The sexual dimorphism of the koel is possibly to be explained in a 
different manner. It will be remembered tlmt these birds victimise 
crows. Oows seem to be aware that the koel is an enemy, for they 
never lose an opportunity of attacking the male bird. Bui, unless my 
memory servos mo false, 1 have never seen u crow chase a female koel. 
Is it a fact that it is only the male koel which is deteste<l by tlie crows ? 
Do these latter fail to recognise the iemale as one of the same s[>ocies ? 
if so, the sexual dimorphism in this case is easy to account for. It is 
important that the male should be conspicuous in order to atiract the 
attention of the crows and lure them away, while the female cuckoo 
dei) 0 »ittt her egg. Young koels, when first they acquire feathers are 
black, presumably in order tlmt their foster parents may mistake them 
for young crows, Ljiter they assume the mottled plumage of the 
adult female, presumably in order that the crows sliall not recognise 
them as their arch-enemy, hence the wonderful immunity from attack 
which young koels seem to enjoy. 

In the case of cuckoos which victimim^ small, lielpless birds such 
dimorphism is unnecessary for the welfare of the species, and so must, 
I think, be attributed to the influence of the sexual organs. 

This brings me to a point which I would venture to emphasise, 
viz.^ that not one but many causes have operated to cause external 
sexual dimorphism. The sexual dimorphism of one species is to be 
accounted for in one way, and that of another in an altogether different 
manner. 

It is probable that that form of sexual selection whereby the most 
pugnacious and mettlesome males secure the most wives baa contributed 
largely to the sexual dimorphism of polygamous 8|>eoies, in which tlMji 
dimorphism is often so very marked, Eut the fact iluit tlie {luradise 
flycatcher is monogamous shows that it is possible to ascribe too much 
importance to this factor. 

Then, again, it is tolembly oertuin that in the case of birds sitting on 
open nests, natural selection has tended to keep the general hue of 
femide Krd» dull and inoonspiouaus, 
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But there is, I think, a tendency tn overrate the action of natural 
selection in this respect. 

While considering the question of sexual colouring it is important to 
remember that the struggle for existence waxes exceedingly fierce 
among the young of a species. The mortality among young birds even 
after they are fully fledged, is enormous. When a bird has attained 
the age of sexmd maturity, the odds are in favour of its surviving long 
enough to give birth to a family. Now, in most species, tlie male does 
not acquire his full plumage imtil he is ready to breed. This is 
precisely what we should expect if these colours and a])pendagos are 
in some way or other connected with the sexual organs. 

The mere fact that they appear so late allows them to be developed 
to a greater extent than they could possibly be were the^ yuung born 
like the adult. 

I am aware of the unsatisfactory nature of this paper in that its 
tendencies are mainly destructive. Throughout it I have tried to 
destroy, but have made no attempt t;o create. 1 can offer no hypothesis 
in place of those which I seek to disprove. To say that sexual dimorphism 
in a bird’s j)Iumage is in many cases due to some occult action of the 
sexual organs, is, I am aware, no explanation. If we acoojit the view 
herein enunciated we have to admit that in some species the sexual 
organs exercise little or no effect on the external plumage, while in 
others the effect is very great indeed. Again, in some the effect is but 
slight, while in a few oases the effect is considerable, but of short dura¬ 
tion. Why this should be, we do not know. But, if I am able to give 
no explanation of the phenomena under consideration, the theories of 
Wallace and Darwin display the same defects. The former makes no 
attempt to discuss isolated phenomena; it is merely a rough generalisa¬ 
tion, The theory of Darwin deals with details, but in a most unsatis¬ 
factory manner. Let me, for example, quote Darwin’s explanation of 
the fact that the young of the scarlet ibis are brown while both the 
adults are red. It is as follows: When the adults are brightly coloured, 
we may conclude that such colours have been acquired through sexual 
selection by the nearly mature males; but that.the transmis¬ 

sion, though limited to the some age, has not been limited to the same 
Bex. ” When we ask why the one limitation and not the other, the 
theory of sexual selection remains silent* 
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NOTE ON SEXUAL DIMORPHISM. 

By L, C. H. Young, B.A. 

In criticising Mr. Dewar’s paper, I wonld like to say in the first place that 
he gives a much wider significance to the term than i« generally accepted. The 
difference in the necks of a mare and a horse would not ordinarily be described 
by the term, any more than the average difference in broadih of shoulders in 
roan and woman. By sexual dimorphism is generally understood the pi’esencc 
in one sex of some abnormal character which, if man did not know to the 
contrary, might lead him to suppose they were different species. The point 
may be easily illustrated by the two best known species of Felis. In the tiger 
there is no sexual dimorphism, although the sexes are abundantly distinct in 
average measurements ; the mane of the male lion is. however, a clear instance 
of the phenomena under discussion. 

Sexual dimorphism is one of the largest and most difficult questions in the 
whole of Biology, and it is as impossible to deal with it properly in one paper 
as in ten minutes criticism. Moreover, it is found in all but the lowest orders 
of creation, and although I would not suggest that the same laws necossarily 
govern it in all, it oiUy tends to confuse us to try and deal with it in one 
clam to the exclusion of others. 

An enormous amount of literature has been written on the subject, and in so 
far as Mr, Dewar is criticising Darwin’s theory of sexual aeloction, ho is 
whipping a dead horse ; for no one, I think, accepts this one of Darwin’s theories 
at present except in a limited number of cases as a working hypothesis for want 
of a better. But we must not make the mistake of regarding Wallace’s theory 
as contradictory to it. One regards the question from a physical and the other 
from a metaphysical point of view. 

Granted that abnormal growths, colours, etc., take place during the breeding 
seasons they are more likely than not to show themselves at tho^o centres of 
muscular and nervous energy which are nearest the Boats of excessive vitality, 
if.e., the head, lungs, and caudal regions. But this does not answer the question 
why. 

Of the much that has boon written in answer to this question why ” only two 
theories are important-—one is Darwin’s that they are acquired because they 
are beautiful, while the other side maintain that they are of the nature of a 
hereditary diseased growth or hypertrophy resulting in almost ©very case from 
some habit, generally that of fighting, characteristic of the males during the 
breeding season. This of course begs the whole question whether characters 
acquired during lifetime can be transmitted to descendants, but there is no 
time to discuss that now, or oven the theory itself, in any detail. Suffice it to 
say that, if the hypotheses are granted, it is quite wonderful how the theory fits 
in with the known faot^, and especially in oases where the dimorphism takes 
a peculiar direction it has generally been found that the creature has some 
peonllar method of fighting, etc,, affecting the hypertrophied region. Stags’ 
horns of course give a conspicuous example of the theory, while cock’s combs 
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and hollow'horned rummanis are iimtauoes where the oharaoter han been partial¬ 
ly trannmittod to the other »ex aleo. 

Prefixed to extremes, however, the theory booomeK ridiculous, as when it is 
sought to explain the hairy chins of men by the supposition that, in primal 
savagery, men were in the habit of biting each other’s chinM when fighting. 

It is no oritioism of either this or Darwin’s theory to ask why it doo« not 
exist in all animals, because both theories presuppose an excess of males over 
females or polygamous habits which amount to the same thing ; as a matter of 
fact among almost all vertebrates where sexual dimorphism occurs, this is 
known to bo the case. 

Mr. Dewar cites the case of kingfishers and mynas, and asks why, according to 
Darwin, mynas shonld not be the more brilliant of the two. But he presupposes 
that brilliant colours are more difficult to acquire than sombre ones, which 
in the present state of our knowedge—or ignorance—is not justifiable. 
The colours of the myna’s English cousin—the starling—would, one might 
suppose, be extremely difficult to acquire, although the general result is quite 
sombre. 

There are many isolated cases of dimorphism for which special explanations 
can be offered as in the case of the New Zealand bird, the two sexes of which 
invariably feed together—one having a beak suited for boring holes in rotten 
trees, and the other for scooping out the grubs. 

But 1 would maintain that the majority of cases among vertebrates at least 
must be explained by the relative incidence in particular cases of u number of 
laws or tendencies of which I think the following are the four chiefest:— 

(1) The natural londoncy of like to produce like. 

(2) The natural tendeucy of the sexes to be unlike. 

Not sufficient emphasis is laid on this point. The whole course of Natural 
History—by which I mean the history of the growth of creation from the mot 
primitive forms to the highest—is almost as much a history of the speoialisa^iion 
of the functions of the sexes as of specific structures. 

Without going into detail one need only refer to those organisms of which 
there is only one sex, to the next series where the two sexes ere partially 
developed, but where parthenogenesis is still the rule and on to the higher forms 
in which the sexes gradually become more permanent and parihenogeneaia rarer. 

(3) The natural tendency of every creature to protect itself from its 
enemies, either by acquiring weapons of offienoe or defence or by superficial 
protective colours or structure. 

(4) The natural tendency of the moles of all species where iivalry exists 
among that sex to disregard (3) in a greater or less degree during the breeding 
season, when charaoteristic modifications, the result of pugnacity or sexpal 
admiration or other cause have a chance to como into play. 

I think the action of these four tendencies on the blocMl, etc., of the males, 
excited by the procreative ihatincts, will ooconiit in a general maitner for the 
facts, 
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Th© latter imrt ef Mr. Dewar** paper does not call for much comment ae 
regard* the main theory under diHousKion. I would merely remark as regards tho 
assumption of a white garb by certain birds during the breeding season, that 
white is not a pigment** but the absence of it and the concentration of the vital 
energies in another direction is just as likely to cause an absence of pigment a 
oxoeasiv© vitality in other species might produce abnormal pigment. 

L, 0. H. YOUKG. 

NOTE ON BKXUAL DIMORPHISM. 

By Cavtajn W.O. Liston, M.D., F.H.S.E. 

I listened with much pleasure to Mr. Dewar’s paper on sexual dimorphism 
and cannot refrain from making a few remarks thereon, especially in view 
of Mr. Young’s criticism of tho paper. 

T fool constrained to believe that were Darwin still alive he would no longer 
attribute sexual dimor[»hi«m to sexual selection. Already before his death 
he saw that he had not paid cnougli attention to the part played by use 
and disuse, environment, etc., in modifying tho order of Nature. 

Mr. Dewar seems to me to be on the right track when he insists on the 
importance of the organs of generation as a factor in the development of sexual 
dimorphism. Indeed, I think, we must take a broader view than either Darwin 
or Wallace did , and consider sexual dimorphism as a phenomenon based on the 
fundamental idea of sox. 

When wo contemplate the universe as a whole, wo are made awaro of 
the action of two oj;»posing principles. Newton established the law of 
motion that to every action there is an equal and opposite reaction. The 
naturalist well knows that plants break up tho carbon dioxide gas given 
out by animals, appropriating to ihemselves the carbon and letting free 
the oxygen, which can again be used by tho animals. Hero the plants 
break down what the animals have built up. Again, plants build up from 
simple inorganic elements, comjdox protoplasmic molecules which furnish food 
for herbivora, and after assimilation by them arc given back by excretion 
as simple inorganic bodies which in their turn serve as food for the plants. In 
this instance animals break down bodies which the plants have built up. 
In the chemical and physical world the great law of the conservation of 
energy teaches us that while there may apparently be a breaking down there is 
at the same time a building up. The familiar example of the burning 
candle will call to mind what I mean. Indeed, wherever we look there 
is a breaking down and building up process going on—there is katabolism 
associated with anabolism. 

I believe that it was Thomson and Geddes who first pointed out that the 
essential difference in the sexes depends on the fact that the male element has 
always katabolio tendencies, while the female element has essential anabolic 

^ In my aotes fm* the ^leatnal h el cenrss> acsspt the CMriuan** oormelta 

that where I seed word adonr ” him I aosnt ** pigment. ’' 
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proclivities. They expressed the contrast in the sexes as an antithesis between 
a relative anabolic and a relative katabolio prepondoranoo in the protoplasmic 
life of the creature. They directed attention to the large size and more 
sluggish nature of the ovum and the smaller size and more active nature of 
the sperm; these are essentially anabolic and katabolic features. For the 
fertilisation of a single ovum a single sperm cell is only necessary; but in the 
process many sperm celh (often thousands) are involved, all, save the single 
necessary one, are dissipated, broken up, and lost. The katabolic tendency in 
the male element is very marked in this instance. Males essentially dissipate 
energy, females conserve it. Now we ail know how important a relation exists 
between the generative or sexual and the vegetative colls. Stimulation of the 
former reflects itself in the latter. It is undoubtedly this katabolic stimulation 
of the vegetative colls, communicated through the male generative cells during 
the rutting season in certain animals, which makes the males so fierce, energetic, 
and destructive. The katabolic stimulus communicated to the vegetative cells, 
through the male generative cells may be dissipated in various forms of energy— 
c. g,, excessive growth, excessive bodily and nervous activity, and, as I hope to 
show, excessive brilliancy of colour. 

This katabolic stimulus of the male generative colls on the vegetative cells is 
the fundamental cause of sexual dimorphism. 

This idea of sexual dimorphism enables us to understand why castration is 
followed by cessation of growth of horns and other structures characteristic of 
the male, and how animals with the characteristic male features little developed 
are essentially more feminine in their nature. 

When we come to consider colour dimorphism I think the Chairman has 
drawn attention to an important fact which has to be kept in mind. He drew 
Mr. Young’s attention to the fact that white was a colour—indeed a combination 
of all colours—and black is no colour. Yet the white colour of a 
feather is essentially due to the absence of pigment, while a black feather 
contains much pigment. A knowledge of the ohomioal constitution of the 
animal pigments, I believe, will not help us much to solve the question of 
colour dilferences in birds. The solution of the colour problem is more likely 
to be found in a more intimate knowledge of the physical laws affecting colour 
than in a knowledge of the chemical constitution of the coloured bodies. Let me 
instance a single chemical substance which shows a distinct colour dimorphism. 
The rod iodide of mercury, when heated, is volatilised and may be condensed 
on a glass plate as a yellow crystalline crust consisting of rhombic plates. When 
this is rubbed or even scratched, an immediate change takes place, the rhombic 
plates becoming broken up into octohedra while the colour at the same time 
alters from a yellow to a brilliant scarlet. Here the chemical constitution 
remains the same but the colour has altered on account of physical laws. 

The brilliant colours of male birds, especially that beautiful play of colours 
often seen on their heads and necks, is probably due to microscopically minute 
ridges and grooves on the feathers which reflect and retract the light and so 
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oauHO the rainbow-like hIiow of coloum. Theno ridgcH and groovee are an 
exaggerated growth, tho result of the stimulus conveyed to the vegetative cell 
from the male generative cells. The excessive brilliance of colour of male 
birds is essentially duo to their sexual katabolic tendencies, that feature of all 
male animals which results in tho disHipation of energy. Fortunately, other 
laws come into play which prevent the waste of energy; in this instance, tho 
anergy is conserved in tho formation of those wonderful microscopic ridges and 
grooves which give brillinncy to the feathers of male birds, 1 will not attempt 
to explain why tho energy should be conserved in this particular manner, but 
1 feel that it has been done for some useful purpose which will best be 
understood by those who have made a special study of birds; perhaps, 
however, it is only another example of that beauty in design which we see in all 
nature. 

In conclusion, may I hazard an explanation of the unusual frequency of white 
feathers in male birds? You are aware that in a frog there are pigment cells in 
tho skin which arc capable of contracting and relaxing. At rest they are 
relaxed and the frog assumes a dark colour. During stimulation they are 
contracted and the frog assumes a light colour. Now this power over pigment 
cells in the skin is exemplified to a greater or less extent in all animals. May 
it not be possible that tho katabolic stimulus of the male generative cells, in the 
case of the birds, has led to a contraction of the pigment cells. This contrac¬ 
tion mainiain6<l for long periods would end, through the operation of the law 
of disuse, in first tho atrophy and later tho complete disappearance of pigment, 
a white colour would thus ho produced. 

Coming now to consider Mr. Young’s remarks on Mr. Dewar’s paper 1 cannot 
agree with him that Mr. Dewar has given a wider significance to the term 
sexual dimorphism than is generally understood. Mr. Young’s definition is very 
inexact and eminently non-soiontific. In the term sexual dimor|)hi8m must be 
comprised all those differences which constantly distinguish the males from the 
females in any one species. The subject, Mr. Young rightly remarks, is a 
difficult one to discuss in a single paper chiefly because of its extensive appli* 
cation to the whole of the animal and vegetable kingdom, even I maintain to 
tho lowest forms of life. 8uch a widely spread difference must essentially rest 
on a groat fundamental law operating in all cases. In this resjiect my opinion 
differs entirely from Mr. Young, Moreover, I believe, it may be advantageous 
to study this law in the single specialised class of birds, eapecially if the study 
is made from an intimate knowledge, a specialist’s knowledge, of the class ; a 
knowledge not obtained from museums and books alone but from a study of tho 
birds in Nature. Such a special study prevents the tendency to arrive at gene¬ 
ralisations which, if founded on incomplete knowledge of details, are sure to 
mislead. 

I fail to understand Mr. Young’s remark that ** granted that abnormal growths, 
oolbtirs, etc., take place during the breeding season they are more likely than not 
to show themselves at those centres of muscular and nervous energy which are 
6 
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nearest to the seats of excessive vitality, i,f., the bend, hings, and cundal regions. 
Itni this does not answer the (|nostion why.” 

I was not aware that the head and lungs and tail were endowed with excessive 
vitality. As I have already remarked, the katsbolic stimulns of the jnule 
generative cells on the vegetative cells is the fundamental canse of sexual 
dimorphism. The energy which results from this stimulus may reveal itself in 
excessive bodily or nervous activity or in brilliancy of colour. But while in 
this way energy ia set free it is never wasted, it is conserved, and I believe 
always conserved to some useful puq) 08 e. To every action there is an equal 
and opposite reaction. The reaction checks waste and diverts the energy into 
useful channels, Hence it comes about that in opposition to the katabolio 
londencios of the male, other subsidiary laws are called into play, c, g,^ the law 
which maintains that useless structures and organa disappear and atrophy while 
useful structures and functions are developed. But even this law is limited by 
other laws which chock too groat specialism. The brain of man for example 
is a moat useful organ, and it would be theoretically advantageous to develop it 
to a maximum extent, but other factors prevent this Hpecialising. Without a 
well-developed body the brain becomes usoloss. Mens sana in corpore sano 
is ominently true. A tool without the hand to work it is no good. One law 
reacts against another law so that extremes are prevented. It would be quite 
impossible for me at present to consider the many laws that are thus called into 
play, I cannot believe that the four tendencies as Mr, Young has called them, 
suffice to explain the facta. The fundamental reason for sexual dimorphism 
lies in the fact that the male has katabolic tendencies while the female has 
anabolic proclivities, and these tendoncies are prevented from developing into 
extremes by the operation of many other laws, the laws so called into play 
dilfer in individual instances; a knowledge of those laws will answer Mr. Young’s 
question why? The answer will not be the same in every case, and it can only 
1)0 made by a special study of individual groups, such as Mr. Dewar has at 
present attempted in the case of birds. 

Wm. glen LISTON, M.D., F.E.8,E., Captain, I.M.S. 

REPLY TO CAPTAIN LISTON. 

By L. 0. H. Young. 

I cannot avoid making some reply to Captain Liston because he seems to 
have misunderstood in some respects the drift of my remarks. 

In the first place as to the definition of sexual dimorphism,” I did rot 
intend to make any definition but merely to explain in an untochnioal manner 
that discussions on sexual dimorphism were generally confined to the explanation 
of what naturalists term **secondary sexual characters, ’'and these are certainly 
the only ones which Darwin and Wallace discuss, 
if we include in it those differences which inust exist in every species as being 
essential to the sexual relation we are getting outside the subject discussed in 
Mr. Dewar’s paper altogether, 
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He critigiHos my exproHHion “ ExooHsive vitality, ’’ and no doubt I GX[>resHed 
very loosely and in part inaccurately what I meant in an endeavour to bf 
intelligible to a mixed and untochnical audience. 

1 intended merely to state Wallace’s theory that the catabolic niimuluK will 
act moat at the centres of muHcular and nervous energy named during ilu; 
period of salacity. 

Captain Liston has given uh very lucidly the physiological explanation of tliiK 
and here we are in entire agreement. 

But in ray remarks I expressly took for granted this theory as the caiiwc 

how ” these characters came into oxmienco, hut Hlaled that it did not aiiHWor 
the quettiion why,” i. r,, why these growths, colours, etc,, take the form tlmy 
do in particular cases. 

It is this “ why” that Darwin sought to answer by sexual selection. 

Captain Liston cannot explain the ” why ” except os another example of that 
beauty in design which wo see in all nature. That it is an example of the 
beauty wo find in all Cod’s handiwork I quite agree, but this does not answer 
our question. 

Captain Liston says he is in entire disagreement with me, when I said that 
many individual oases would require special explanation and cited the case of 
iheHuiainNow Zealand, but ho is evidently still thinking of the ”how” 
while I was speaking of the ” why,” 

With regard to his remarks on colour wo are in substantial agreement, and I 
need occupy your time no further. 
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NOTES ON THE BIRDS OF CHITIUL. 

{October 190J to October 1902.) 

By Oapt. H. T. Fulton, i).s.o. 

{Read before the Bombay Natural History Society on IGih June 1904.) 

Tbo notes from which this urticlo is compiled, were oolloctod during 
the garrison year, 15th October 1901 to 15th October 1902. 

Information gathered during so short a period cannot he considered 
in any way to be full. I have been unable to find any previous note 
on the subject, with the excn]Uion of an article published by Caj)tain 
MaoMahon, C.S.I., O.I.E., F.Z.S. Notes on the Fauna of Oliitral ”) 
printed in the Journal, Asiatic Society of Bengal, Vol. LXX, Part II, 
No. I of 1901. 

This list will, therefore, 1 trust, be found useful to others who may 
wish to take up the subject during their stay in the district. 

The bird-life of Ohitral is most interesting on account, of its variety, 
which is due not only to the varied topographical character of the 
country, hut also to its position. 

1 give a desGrij)tion of tluj country which is only intended to convoy a 
rough idea of its character. 

(Jhitral is a long narrow triangular strip of country, and is the basin of 
the htrad waters of the river variously known as the Mustuj, Chitral and 
Kunar. The country is bounded on tlie nortli-wost by Wakhan, on 
the west by Kafiristan, on the south-east by Dir and on north-east 
by Yasin, The river rises in the north-east and flows in a south-south¬ 
westerly direction, passing out of the country at its soutlx-western 
boundary and flowing on through Afghanistan, joins the Kabul River. 

There are several large streams flowing into the river, of which the 
Arkari meets it a few miles above Chitral and is the most important, 
and the Turikho and Shishikho are also to bo noted. 

The valleys are narrow and the mountain sides steep. 

The elevation of the country above sea-level varies from 25,500 feet 
at Timch Mir to about 3,600 feet where the river passes out of the 
valley. The lowest pass into the country is about 10,000 feet. 

Roughly a lino drawn oast and west through the village of Chitral 
divides the country into the wooded (south) and treeless (north) portions* 
Hie woodetl portion is mostly clothed with fine deodars up to an elevation 
of about 13,000 feet, the poorer ground being covered with holly. 
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The trooloss portion is baro, with the exception of patohes of birch and 
a small stunted willow and fruit-trees in the oroharvls. 

Parts of the treeless portion are quite destitute of anything except 
small herbs, more especially that portion which is for a groat time of 
the year under snow. Those parts, however, aro covered with a most 
luxuriant herbage immediately the snow melts, and form the summer 
grazing grounds on which finches, larks, pipits and buntings abound. 

The valley is one of several parallel routes of the great migratory 
highway aiivl is the cause of there being— 

(1) Large numhors of certain s|>eoies present for longer or shorter 

)>eriods during certain seasons. 

(2) Stragglers found throughout the year, probably the sick and 

tlie lame left on the roadside. 

The country is also visited by certain species that cither leave the 
north to winter in wanner quarhirs or vke versa. 

During my short stay in the country I was only ahhi to cover a 
small portion of the djstrict. These notes are confined entirely to the 
birds found in those parts visited, which were roughly— 

(1) The valleys on the right bank below (’Siitral. 

(2) The Shishi Koh and the valleys on the left hank below Drosh. 

(3) The main valley m far us Shost. 

(4) The Turikho Valley. 

(5) The range between the main valley and the Turikho. 

With two exceptions all the binls are identified from skins. 

I have to thank Mr. E. Comber for kindly checking the identification 
of the birds I sent him, and also for Bonding to the Natural History 
Museum, South Kensington, some 30 species which I was unable to 
identify or which we were doubtful of. 

I have also to thank Dr. Sharpe and the authorities at the South Kensing¬ 
ton Museum for their courtesy in enabling me to identify the above birds. 

The numbers and nomenclatures are in accordance with Oates’ and 
Blanford^s Birds of British India. 

ORDER L—PASSKRES, 

• Family CorvidcB* 

(4) Couvus MAORORHVNOHUs.—Tlio Junglo-GVow. 

This species is common all the year at the lower ranges (4,5()0 feet) 
and ascends the valleys to 11,000 feet in summer, It is very common 
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rouud Drosh Fort all tba year* 1 saw it ut Madaglushi uud in all 
the lower valleys, but not up the river above (3iitraL 

(9) CoKVlTS MOKKDULA. —Tlio Jttckdaw. 

A pair of these were obtained at Drosh—a male in February and a 
female in May. Another pair wore seen in Juno ; no other birds were 
noted. Possibly there are more further south in the wooded valleys 
and in Kafirisian. 

(10) PiOA uusTiOA.—The Ma^h^ 

Very eommon on cultivated land in the upper valleys of it ml. 
In Dooomber I saw one in Aiyon village (4,500 feet), and in June and 
July at Khot (10,000 feet), Madaglasht (14,(K)0 f(H)t), Dizg (8,000 feet). 

(24) Gahrulus lanckolattts. —Tim Black-throated Jay. 

Very c?ommon all the year throughout the wootled valleys of Lowet 
Ghitral from 5,000 feet to 10,000 feet. 

(28) NuoiFiiAOA MULTIPUNOTATA. —Tho Lurgor-spotted Nutoraeker* 

1 obtained only one specimen (female) in the Pattison Valley, 7,000 feet, 
and no others wore seen. This bird is prolwhly common in Kafiristam 
(30) PyRRHOOORAX ALPINUH. —The Yellow-billed Chough. 

Very common. In winter they come down as low as 5,000 foot, and 
in summer their highest elevation is 16,000 feet. I noticed none below 
Drosh and none north of the head of the Turikho Valley-Shost Line, and 
none on the east ride of the valley, nor in Yasin. 

The feet are rod (Blanford) usually, but in two specimens, both female, 
the feet were almost as black as the feathers. 

(31) Parus atricbps.— The Indian Gmy Tit. 

These birds are very common in the wooded valleys of‘ Lower Chitral 
and also in the orchards of tho upper valleys as far north as Sanoghar. 
In summer they are found at olerations of 12,000 feet. I noted two 
nests, both in holes in walnut trees ; one at Maroi, 25th Juno and one 
at Reshan, 26th June. In both oases the young were well fledged. 

They wore very common In the Bimboret Valley in March and April. 
(37) ^aiTHAT.is(rus LKUOoaBNYS.—The White-oheekod Tit. 

Present throughout the year in the wooded valleys of Lower Chitrri. 
They are very numerous and were found on tho same date at 6,000 and 
12,000 feet, (April) 

(44) Lophophanbs MBLANdbopHue,—The Crested Black Tit. 

Very common from 5,000 to 12.000 feet in the wooded vjJlevs. 
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(47) Lc)piio?HANNR nuFiNricnAUH.—The Siinlrt Black Tit. 

Very {5omm(>n from 5,000 u|iwur(ls to 12,000 foot in tJjo (jcdar 
foroHts. 

(N. S.) ( Jyanxsths tiansohanioub. 

Thi.i is an entirely new sjieoies rocordo<l within Indian limits, which, 
I think, may well he culled the Chinese Bluo-tit. 

I obkuineil only five speoimona, but there wore any number of birds 
about. 

The only locality in which tlioy wore observed was on the river bed 
at Shost, 10,000 foot, in July, where there were numbers in the dense 
scrub of stunted willow, juniper and birch. 

They are very like the European Partis coeruleuSy but without the 
blue head and nu])6, and the yellow of the under parts is less bright in 
the full-grown birds and l)righter in the young. 

Dr. Sharpe has promised to send me a description of this species 
which will 1)0 published in a later number. 

Family Crateropodidm* 

(91) Thochaloptmrum similm.—T he Western Variegated 
Laughing-TlinislK 

Very common in tli(^ lower wowled valleys tiji to 6,0B0 foot through¬ 
out the year. 

This is one of the hinls the Chitralis hawk, *’ and they require quick 
hawks to oatoh them before they get into cover. 

(99) TROOHALorTBttiTM UNBATXTM.—The Hirnalayan-Streaked 
Laughing-Tlinish. 

Even more common than Simile and usually found in the same 
locjolities but at higher elevations. 

(187) Myiophonrus tbmminoki. —The Himalayan Whistling-Thrush. 

Common in pairs throughout Lower Ohitral. In winter at 5,000 feet 
and in summet up to 11,000 feet. 

(269) HYmPHTKS psaroidbs. —The Himalayan Black Bulbul, 

A summer visitor, arriving in the tieginning of April* Common in 
the lower valleys. 

(284) Molpastbs lbugoghnys*— The White-obeeked Bulbul. 

A visitor during the summer, arriving in March and leaving in October. 
Very common at elevations up to 7,000 feet, in the wooded volleys. 

(In October this was the commonest bird in the Dir Valley.) 
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Family Sittidai* 

(320) SiTTA KA 8 HM 1 RKNSIB.—Brook’s Nuthatch. 

Very common in the doodar forests on the dividing ranges between 
Dir and Chitral, and dhitml and Kafiristan, at elevations up to 
11,000 feet. It is found as low as (5,000 foot in the winter. At that 
season they are most common on the walnut trees. 

(323) SiTTA LEUCorsiK.—The White-oheeked Nuthatch. 

This nuthatch is very common in the deodar forests at elevations of 
7,000 feet in winter to 12,000 feet in siimmor. 

Family Dierurukv, 

(327) D 10 RURU 8 ATKR.—The Black Drongo. 

A summer visitor, arriving in the middle of April. Common in the 
lower valleys at low ranges, 5,500 feet being the highest altitude up to 
which any wore observed. None were seen above Chitral. 

Family Cerihiidoi, 

(341) Cbrthia niMALAVANA.—The Himalayan Tree-Creeper. 

A single specimen 9 was obtained in August at 8,000 feet. 

(348) Tichodroma muraria. —The Wall-oroeper. 

Common between October and April at 4,000 to (5,000 feet. They 
do not appe{\r to breed in Chitral, as I saw none from April to Sep¬ 
tember in any of the valleys, nor on the ridges up ^ 

Neither did I see any in Yasin in July. 

(A few were seen in the Dir Valley in October.) 

Family Sylviidee* 

(401) SVLVU ALTHCEA.—Hume's Lesser White-throated Warbler. 

Three specimens were obtained in May at elevations of 5,000 to 
7,000 feet. 

(418) Phvllohcopiis humh.— Hume's Willow-Warbler. 

Only two specimens were obtained—a male in April at 10,000 feet, 
and female in September at (5,000 feet. 

Family Laniidoi. 

(478) Laniub vittatus.— The Bay-backed Shrike. 

Very common. A summer visitor, arriving in the beginning of May, 
and lea^ng towards the end of September. It frequents the lower 
valleys up to 6,000 feet. 
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(476) Lanius KBTrHBONOTTJfl.—^The Rnfus-backed Shrike. 

Also a oommon saminer visitor, arriving in the middle of April and 
leaving in September, asoending in June to elevations of 7,000 feet. 

(477) Laniub tbphbonotos. —The Grey-baoked Shrike. 

I obtained only one speoimen (female) at Drosh, 5,000 feet, on 8th 
April, and it is probable that my identification of the speoimen waB 
inoorroot. It may however have been a stray bird in a flight of either 
of the other species Lanius vitiatui or erythronotus. 

(495) Pbbioboootos bbbvibostbis. —The Short-billed Minivet. 

A summer visitor, arriving in the middle of April. It is common at 
elevations of 7,000 to 10,000 feet in the wooded valleys of Lower Chitrah 

They are oertainly migratory, perhaps only locally, as I saw none in 
the valley oven as low as 4,000 feet between October and April. 

Family Oriolidte. 

(.518) OBiotus KCNDOO. —The Indian Oriole. 

Very oommon. A summer viator, arriving in large numbers daring 
the beginning of May and leaving in August and September. 

The beautiful flute notes of this bird can be heard during tlie summer 
in every village orohard in the Shishi Koh and in the Chitral Valley as 
&r as Sanoghar (8,000 feet). 

Family Sturntdai. 

(582) Sttjbitos mbhbbibbi. —The Common Indian Starling. 

Common. A winter visitor. I was surprised to find none present even 
on the high grosing grounds at 15,000 feet daring summer. It evidently 
migfitee north, leaving in April and returning in October and November. 

(542) Aobopbab sttoninub. —^The Daurian Myna. 

Only one speoimen ^ was obtained out of a flock of some 17 birds. 

1 got the speoimen on Ifitfa July at 11,000 feet at the head of the 
Ttirflcbo Valley. The previous known distribution within Indian limits 
is Bunnah, so that its presenoe so ihr west is very interesting. 

(544) Tainnmtrana PAOODAStrM.-»Tbe Blaok-heoded Myna. 

Vecy namepeai in summer. This speeies arrives daring the end of 
April and bug^ning of May. None were seen above Chitral. Breeds 
at elavattotM of 5,000 and 6,000 firat 

(549)1 AoiuebovHBilBe TBlM!n8.->The Oomtton Myna. 

Oaaamott ai l^ elevatloaB througbont the year, and up to 8,000 feet 
i&iaaMMeri 1 sawBonwia uppar v^ey aboya Glfltral. 



50 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Yol. XVI. 


(558) Hhmiohbudok bibirioa. —The Sooty Flycatchor, 

Only a single specimen, a male, was obtained at Drosli on 7tli May. 

Family Muscicapidm. 

(561) SiPHiA PARVA. —The Eurojjean Rod-breasted Flyciitoher. 

Common in the orchards of Lower Chitral during the winter and as 
late as the middle of April. It is quite possible that it is resident. 

(589) Albbonax RUFiCAunns. —^The Rufus-tailed Flycatcher. 

Two specimens only were obtained, both males, at 4,000 and 7,000 
feet in April. 

(598) Tiskpsiphonb parapisi. —The Indian Paradise Flyoatohor. 

A summer visitor, arriving in the beginning of May and leaving in 
August. Not numerous, and only ascending the valley as far as Drosh. 
None noted above 5,000 feet. 

Family Tnrdidce. 

(610) Pratinoola MAURA. —The Indian Bnsh-Oiat. 

A resident. I obtained specimens among the scrub on the banks of 
the streams at 6,000 feet in the Bimboret nallah in February. I did 
not see them again till September, when large numbers arrived at 
Drosh, evidently migrating south. I believe they breed in the country. 

(620) Saxicola OPI8TUOLEUCA.— Strickland's Chat. 

The commonest bird in the higher valleys in summer up to elevations 
of 10,000 foot and in the lower valleys in winter. There were numerous 
young birds as low as 6,000 feet in Juno and July. 

(619) Saxioola capistrata.— Tlie White-headed Ghat. 

I obtained spooimons at elevations of 7,000 to 11,000 during May, 
June and July. In May I found a nest at 7,500 at the foot of a small 
shrub. 

(630) Hbnioubus maoolatus —The Western Spotted Forktail. 

Not numerous. Present in winter at 4,500 to 6,000 feet in the wooded 
side valleys of Lower Chitral. I saw none in the summer, but they are 
probably present. I found them in the Pattison and Bimboret nallahs. 
(638) Chimarrhornis mocooephalus —The White-capped Redstart. 

I obtained only 5 speoimens—two males near Shost, 11,000 feet, in 
July, and one male and two females at Baradam, 8,000 feet, in August. 

(637) MtOBOOiOHLA 800 OLBBI. —The Little Forktail. 

Ve^ common during the winter at elevations of 4,000 feet, among 
the scrub at the bottom of the valley between Drosh and Chitral. 
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In April they seemed to suddenly disappear, and no more specimens 
were obtained till August, when I got them at Baradam (8,000 feet). 
I cannot say I saw any of them plunging into the water as stated by 
Oates ; in faot, must of the birds I saw seemed to stick more to the 
scrub, and seldom were near the water like Henicums rnacnlatus, 

(644) Rutioilla ritfivisINTHIS. —The Indian Redstart. 

Very common at the head of the Turikbo Valley above Ruah, between 
elevations of 10,000 and 14,000 feet, in July. 

(645) Rutioilla krythkogastbr. —GUldenstadt^ Redstart. 

Common in winter along the rivers and streams as low’^ as 4,000 feet 
(Drosh). They migrate to higher ranges towards the end of March, and 
by the first w<M3k in April none are to be found around Drosh, 

I obtained one specimen (female) during the summer (25th July) on 
the Shajinali Pass, 14,000 feet. 

(64f5) Rhyaoounib fuliginosus. —The Plumbeous Redstart. 

Common in the lower valleys in Cbitral from 4,000 to 7,000 feet, in 
winter, and breeding in June as low as 4,000 feet (Drosh). I saw none 
above Ohitral, nor did I see any above 7,000 feet, in summer. 

(647) Oyanboula subcioa. —Tlie Indian Blue-throat. 

Passes through on its way south during the latter end of Septemlier 
and beginning of October. The northern migration is probably in 
April, but I observed no specimens at that time. 

The binls were obtained at Drosh, 4,000 feet. 

(657) Adblura aBRULBiOKPHALA. —Tho Blue-headed Robin. 

Present throughout the year in tho wooded valleys of Lower Cbitral at 
elevations of 6,000 to 9,000 feet, according to season. 

(677) Mrrula ATRIGULARIR. —The Blaok-throated Ouzel. 

A single specimen, a male, was obtained at 11,000 feet on 27tli April. 

(678) Mhrxjla unioolor. —TickelPs Ouzel. 

Fairly common between 6,000 and 9,000 feet in April and May and 
probably all the summer, in the wooded valleys of Lower Chitral. 

(691) Pbtrophila oinolorhyncha. —The Blue-headed Rook-Tlirush. 

1 only obtained one specimen at 7,000 feet on 6th May. 

(693) Phtrophila Oyanctb^— The Western Blue Rock-Thrush. 

Present throughout the summer at elevations of 5,000 feet to 10,000 
feet. First noted in May at 8,000 feet, July 10,000, and September 
6,000 feet^ Not oommon. 
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(694) Montioom aAXAmis.--Th« Rook-Thrusb. 

Two specimens, both females, were obtained in September and October 
at 7,000 feet. The former with an egg. 

(695) Tuedxjs VI80IVOBO6.—The Missel-Thrnsh. 

Common in the valleys of Lower Chitral. In winter it descends to 

6,000 feet and in summer is to be found up to 18,000 feet. 

A nest with 4 eggs was found at 12,000 feet on the 26th of April, and 
the tree, nest, and bird were covered with snow. 

(709) CiNOLUB A8unou6.--The Brown Dipper. 

Not uncommon in the wooded valleys of Lower Ohitral, throughout the 
year at 4,000 to 10,000 feet and upwards. 

Family Plooeida, 

(784) UnotONCHA maijibabioa.—T he White-throated Mania. 

A summer visitor, arriving about the middle of May and only found 
up to 4,000 feet in the valley. 

Although it is stated tljat this sub-family is not migratory {Fauna of 
British India, Birds, Vol. II, page 181), this species certainly migrates 
perhaps only locally. There were none in the valley daring winter and 
until the end of April, when large numbers arrived on the cultivated 
ground below Drosh. 

Family FringMidcB. 

(740) CooooTHBAtJSTBB HUMU.—Hume’s Haw-Finoh. 

I only obtained two speounens of this species, both daring the seooMd 
week of May at Drosh. I am uncertain whether it breeds in the country, 
but am inclined to believe it does. 

(754) Pbopasskb thuba.— The White-browed Bose-Finoh. 

Only one specimen, a male, was obtained of this species in BatUson 
nallah at 9,000 feet (80th April). 

(755) Pbopasshb PULOHBBBWtJS,— <The Bsaptifnl Roie-Finoh. . 

This species arrives about the middle of April. AH the specimens I 
obtained daring April, and I saw none in the summer, and am not oertirin 
whether they breed in the country. They are very common daring their 
stay and frequent the cedar forests at elevations from 6,000 to 10,000 feet. 
(761) Cabtodaods UBVTHBiNns.—The Common Bose-Finoh. 

Common during July on the grazing grounds at ^ head of tiM 
TurUcho Valley nt elevations from 10,(KM1 to 15,000 foet, where it prohr 
ably breeds, and in winter at 5,000 feet around Dteih. 
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(762) Oabpodaotjs shvbbmovi. —Severtzoff’s Bose-Finoh. 

Only on« speoiraen, a male, was obtained at Gharaghar, 18,000 feet, 
on 10th Jnly. There were a good many about, but us 1 was pressed for 
time, 1 was unable to obtain more. They were on open grassy ground 
with large rooks scattered about, just below snow line. 

(764) EarcHBosPiZA monoouoa. —The Mongolian Desert-Finoh. 

1 obtained only a pair at the head of the Turikho Valley at 10,000 feet 
on 9th July. They probably breed In the country. 

(764a) Bhodopbohis aAMcmmBA. 

This speoies has not previously been recorded within Indian limits. 
I only saw two birds at Buah in the Turikho Valley at 10,000 feet, and 
unfortunately was only aide to obtain one ipeoimmi. It is a very fine 
large finoh. 

I do not think there can be any doubt that it visits the Indian 
region, by whiob I mean any part of the country south of the Hindu 
Kush. The birds were feeding on open grass land with scattered 
boulders. 

(767) Oarouhlis oasiobps. —The Himalayan Gold-Finch. 

Very common in summer, but not resident in winter. Arrives in 

April in large numbers, and breeds in the oountry. It feeds on the seeds 
of thistles, etc., and is found chiefly on tlie higher grazing grounds up 
to elevations of 18,000 feet. 

1 watched a pair Irailding in the Bah-Boshan Valley at 12,000 feet 
(20th July). The nest was placed in the fork of a small birch about 
4 feet from the ground, and although inoompleted was similar to that of 
the European Ghdd-Finch ( C. elegant). 

(768) Oallaoanthib bubtoki.— The Bed-browed Finoh. 

A summer visitor. All the specimens I obtained were shot in the 
deodar forests at 8,000 to 9,000 feet, during August. 

(770) Acahthib bbbvibobtbib. —The Eastern Twite. 

Ftdrly oommon on the high grazing grounds at elevations of 10,000 
to 14,000 fbet ia 4^aly and August. I obtained a nest at 18,000 
feet. 

It was built in a wormwood plant at a height of some 6 inches off tite 
groand. The nest wm well made and constructed of the dried flower 
i^MM «f a small jmQow flowered vutob, lined with the seed-down of 
a stunted willow. 



54 JOURNAL, BOMBA Y NA TUBAL HISTORY SOCIETY, Vol XVL 


The eggs were 6 in niimbor, averaging *75" X *5^, of pale greonieh 
colour, with a few small scattered spots, hlotohes and lines of reddish 
brown, more numerous at the thicker end. 

I tried to catch the hen with a butterfly net, and as I did not sucoeeti, 
I left the nest till next morning when 1 took the bird, iiost and eggs. 
(771) Metovonia pusilla.— The Gold-fronted Finch. 

Present throughout the year, but not numerous in the winter. Large 
numbers pass through Drosh in April. 

I found a pair nesting in July at 12,000 feet at the head of the Turlkho 
Valley, where they were fairly (common among the birch and stunted 
willow. 

(776) Passer domestiotjs. —The Houso-Hparrow. 

Not present during winter. They arrive from the plains about the 
beginning of April, breed in the country, and leave early in October. 

They nest in the trees. In the Upper Cliitrul valley the nests were 
very common in holes in the clifts. 

Noted as far up the valley as Sanoghar (7,800 feet). 

(778) Passer hispaniolensis. —The Spanish Sparrow. 

Passes through the country, not a resident in winter, and none 
observed in summer. Numerous in the middle of April, arriving later 
than the first arrivals of I\ domestkus^ and returning in October on 
their way to the plains. 

(779) Passer montanus. —The Tree-Sparrow. 

Present in large numbers throughout the year. They nest mostly in 
buildings from April to August at elevations of 4,000 to 7,000 feet. 
It will be soon that P, montanus and dompslivus thus appear to change 
their breeding places. This is probably due to the former Ix^ing in 
possession of the best nesting sites when the latter appear. 

(780) Passer oinnamomkhs, —The Cinnamon Tree-Sparrow. 

Fairly common throughout the year at elevations of 0,000 to 8,000 
feet in the wooded valleys of Lower Ohitrak 

In April I saw flocks of 50 and 60 birds in the Bimboret Valley. 
In May I saw an unfinished nest in the Pattison Valley at 8,000 feet, 
and another in June in a willow tree in the Sbishi Kob at 7,000 feet. 

This pretty little sparrow is evidently a good mimic. I heard one in 
the Bimboret Valley imitating the song of the Indian Grey Tit (Parity 
atrioeps) to perfection. 
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(787) PRINQILLAUDA SORDIDA. —Stoliozka's Mountain-Finoh. 

This finoh is very common in summer on the grazing grounds at 
elevations of 10,000 to 14,000 feet. I was siir[»ri8ed to sea them in large 
flocks in July, with apparently no young birds with them. As I saw 
thorn in April and May at olovationa of 6,000 feet they must nest during 
the end of May, and early part of Juno. 

(788) Fkingillauda brandti.— Brandies Mountain-Finoh. 

Numerous in Bangui at elevations from 13,000 feet and upwards in 
July. I saw them nowhere else. 

(793) Embkriza stkwarti. —The White-capped Bunting. 

Very common in the valleys of Lower Ohitral at elevations of 5,000 
to 12,000 feet according to season 

(794) Embkriza sthacheyi. —The Eastern Meadow-Bunting. 

Very common at elevations of 4,000 to 14,000 feet throughout 
the country according to season. I saw numerous young birds just 
out of the nest in June and July, some at 9,000 and others at 
14,000 feet. 

(801) Embkriza rittila. —The C!hostnut Bunting. 

1 only obtained a male in April in the Golan Valley at 7,000 
feet. 

Family Hirundinidau 

(805) Ohklidon kashmiriknsis. —The Kashmir Martin. 

Common from April to Ootober and evidently breeding in the 
country. 

(808) CoTiLB RIPARIA. —Tho Sand-Martin. 

Common from April to October. 

(810) Ptyonoprogne rupkstris. —Tho Crag-Martin. 

Appearing about the middle of April and remaining till October. 
Found at all elevations up to 13,000 feet. 

(824) Hibundo rupula. —Tho European Striated Swallow. 

Although I only obtained two specimens of this species, I believe It to 
1)0 as common as the o^ther species noted above. Both specimens (mala 
and female) were obtained in April at 6,000 feet. 

Family MoiacilUdau 

(826) Motaoilla alba*— Tho White Wagtail* 

Present throughout the year at elevations from 4,000 to 10,000 feet 
according to season. 
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(829) MoTAOaiJ^i pbbsonata. —Tbe Masked Wagtail. 

Present thronghont the year at elerations of 6,000 to 12,000 feet 
aooording to season. I obtained two fully fledged young at Ohaeio 
(10,000 feet) on 27th July. 

(832) Motaoilla mkianopb.— The Grey Wagtail. 

I only scoured one speoimen, noale, at the end of March at 6,000 feet 
(Bimboret). 

(835) Motaoilla bbhva. —The Indian Blue-headed Wagtail. 
Only one specimen (male) was secured of this species at Drosh on 
19th April. They were however very numerous at the time, and were 
evidently passing through the country. 

(838) Motaoilla oitrholoidks. —Hodgson’s Yellow-headed Wagtail. 

I only saw a pair of this species, of which I obtained the male above 
Buah (10,000 feet) on 9th July. 

1 have no doubt that it was then breeding. 

(840) Anthcs tbivialib. —The Tree-Pipit. 

There are, I believe, a few stragglers of this species present through¬ 
out the year at elevations of 5,000 to 12,000 feet aooording to 
season. 

Family Alaitdidcs. 

(855) Otooobts phnioillata. —Gould’s Horned Lark. 

Present during the summer (July) at the head of the Tnrikbo Valley 
at elevations of 13,000 feet and upwards. Probably present at lower 
ranges of the valleys of Upper Ghitral during winter. 

(859) Mblanooobtpha bimaodlata. —The Baatom Oalandra Lark. 
This lark is very plentiful during the end of February and beginning 
of March on its northward migration. 1 saw a diitrali shooting large 
numbers of them at Drosh, bagging as many as a dozen at a shot. 1 did 
not note their return. 

(860) Alauda ARVBNSI8.— The Sky-Laris. 

Fairly numerous throughout the year at elevations of 5,000 to 
11,000 feet aooording to season. 1 obtained fully fledged young birds 
at 11,000 feet at the end of June. 

(862) Oalandbblla BBAOHTOAtiTtiA.----Tbe Short-toed Lark. 

Large numbers of this speoies passed through Drosh during the first 
week (^tober on their winter miration to the soufii. 1 did not n ot e 
their northward migration. 
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(864) CALANDBBtLA TIBBTANA. —Brook’s Short-toed Lark. 

Only two spooimens— a male and femalo—wore obtained, both at 
Sangoghar ^8,000 feet), in May. 

ORDER IL—EURYLiEMI. 

ORDER III.—PICI. 

Family Pkidm. 

(946) Qboinub squ AMATOS. —The WestrHimalayan Sonly-lwllied 
Orooti Woodpecker. 

Common throughout the year in all the wooded valleys of Lower 
Chitral at elevations of 4,000 to 8,000 feet. 

(961) Dhncbooopos himalayknbis. —The Western Himalayan 
Pied Woodpecker. 

Common in the wooded portion of Lower Chitral at elevations ol 
5,000 to 11,000 feet. They are very oommun in winter in the village 
oroliards. I noticed a pair building in a dead deodar at the end of 
April at 11,000 feet. 

(969) Dbndkooopus a0BIObp8. —The Brown-fronted Pieil 
Woodpecker. 

Fairly common in the wooded portion of Lower Chitral at elevations 
of 4,000 to 10,000 feet. 

(1003) Itnx tobquili-a. —The Common Wryneck. 

I only obtained one speoimen which was “ hawked ” at Resham 
(6,500 feet) on 19th May. 

ORDER IV.—ZYGODACTYLI. 

ORDER V.—ANISODAOTYLI. 

Snb-Order Coraeice, Family Coraeiadce. 

(1024) CoBAOiAS GABBULA. —The European Roller. 

Passed through on its migration to the north in the beginning of May, 
remaining in the country for a week or so. Not noted on its return 
to the south. Possibly stragglers oooasionally breed in the country. 

Sub-Order Metopes, Family MeropidoB. 

(1029) MvBOPe apiastbb. —The European Bee-eater. 

Arrives at fhe end of May. The majority pass through on their 
northward migration, and a few remain in the wooded valleys 
of Lowfflf Chitral at ekvations of 4,000 to 8,000 feet where they 
evideiitiy faraed. Probidttly returns to the south in October, but none 
were noted. 
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Sub-Order Upupce. Family Upupidce, 

(1066) UruPA EPOPS*—The European Hoopoe, 

Not a winter resident. Arrives at the end of March iroin the south. 
I noted a jiair at the head of the Turikho Valley in July at 14,000 teet. 
They are fairly numerous at lower ran^ros. Breeds in the country. 

ORDER VI.—MACROCHIRES. 

Sub-Order Cypselu Family Cypselidau 
(1068) Cyi’selus MELBA.—Tlio Alpluo Swift. 

Common in suminerat elevations of .'),00() to 16,000 feet. Arrives at 
the beginning of April and leaves in SeptemlKir. Breeds in the 
country. 

(1069) Cyphkluh apus. —Tlie European Swift. 

Arrives in the beginning of April and leaves in Septemlier. Very 
common at elevations of 5,000 to 8,000 feet, and less common up to 
14,000 feet, 

ORDER VII.—TROGONES. 

ORDER VIII.—COCCYGES. 

Family Cucultdm, 

(1104) CuouLUs CANOBUS.—The Cuckoo, 

Arrives during the end of March, and is fairly common in summer 
at low elevations. I also saw and hoard them in the birch jungle at the 
head of the Turikho in July at 12,000 feet. 

ORDER IX.—PSITTACI. 

Family Psittaculce. 

(1141) PALiEORNis SOHISTIOKPS.— The Blaty-hoaded Paroquet. 

A summer visitor. The earliest noted arrivals were a flight of some 
30 birds on 2r)th March flying strongly up the valley at a high 
elevation. Tlioy flow straight into a snow-storm, and evidently disliking 
the tenqieraturo wheeled alioiit and flew down the valley at a good pace, 
I saw none above 7,000 feet. 

ORDER X.-STRIGKS. 

Family Asionidae* 

(1159) Syrnium biddulphi.— Scully’s Wood-Owl. 

This owl frequents the wooded valleys of Lower Cbitral and is not very 
common. Its single hoot (?an be heard frequently at elevations np to 
8,000 ft^t. As I obtained an egg from a female on 23rd March, it would 
appear tliat it broads during March and April. 
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(1167) Bubo ignavus. — The Great-horned Owl. 

I only obtained two specimens, both at Drosli (4,500 feet). One 
(a female) was caught in a starving condition in December. 

(1173) Scops giu. —The Scops Owl. 

Common in summer in the valleys of Upper Chitral and probably in 
Lower Chitral, although not noted. 

ORDER XL—ACCIPITRES. 

Family Vulturidm, 

(1198) Nhophron pkucnoptkrus. —The Egyptian Vulture, or 
Largo White Scavenger Vulture. 

As I did liot skin any of this genus I am not certain whether this 
species or N. gmytnianvs is seen in the country during summer. 
Possibly both species will he found to visit the lower country. Not 
present during winter. They appear in March and remain till Sep¬ 
tember, seldom mounting to any altitude above 7,000 feet. 

Two nested in a smtill cave in the face of a cliff overhanging the 
river, and the female was sitting at the end of March. They are not 
very common. 

Family Falamidne, 

(1199) Gypabtus babbatus. —The Boarded Vulture, or 
Liirnmergeyer. 

Present throughout the year. Common around Drosh. During 
summer they ascend to high elevations. During winter they are 
found at lower ranges and can usually be seen about the Fort feeding 
on offal, etc, 

(1208) HiKiiAKTUs PKNNATUS. —The Booted Eagle, 

I only obtained one specimen (male) of this species, on 11th May, 
at Drosh, 4,500 feet. 

(1230) Milvus MRLANOTis.—The Larger Indian Kite. 

Only one specimen (male) obtained, 16th April, at 6,000 feet. 

(1232) Elanus GiKBULKus.—T1 j 0 Bluok-winged Kite. 

Not present in winter. Amves in April and is common in summer 
in the wooded valleys of Lower Chitral, and about cultivation. 

(1238) ChtEoua maokubus.—T he Pale Harrier. 

A single specimen $ obtained at Drosb, 4,500 feet, in April. 

(1247) AooiPn’BR msus.—The Sparrow-Hawk, 

A single specimen $ obtained in May at 8,000 feet, 
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(1260) Faloo subbutho. —The Hobby. 

Only one speoimen, a female, was obtained at. Beshan (6,000 feet) 
in May. 

(126.')) TiHNtJNOTttis ALAUDABTOS.—The Kestrel. 

Very common throughout the year at elevation.? of 4,000 feet and 
upwards according to season. While resting on a pass overlooking the 
Wakhan country, at an elevation of 18,000 feet, a pair of these birds 
crossed over from the Chitral side (July). They are very oonunon round 
Drosh. In winter they are not in the least shy, allowing one to 
approach quite close to them and then only rising to alight a few yards 
further off. In summer they may be frequently seen hovering over the 
crops. They commence nesting in April. 

ORDER XII.—COLUMBJ!. 

Family Columhida. 

(1292) OoLUMBA lOTHRMSDU. —The Indian Blue.Rook*Pigeon. 

Common throughout the year in the valley of the Chitrul river up to 
Shost (10,000 feet) and in some of the side valleys. 

(1296) OotUMBA I.H0OONOTA. —The White-bellied Pigeon. 

The “ Snow Pigeon'’ is not uncommon in summer at elevations 
of 11,000 to 14,000 feet at the head of the Shlshi Koh and Turikho. 

In the latter valley, although I was unable to find a nest, I believe 
the birds were nesting. (July.) (Also noted in Vasin. July). 

(1.305) Tubtub fkbrago.— Tlie Indian Turtle-Dove. 

A common %’isitor to the valleys of Lower Chitral. Arrives during 
the second or third week in April, and leaves in August and September. 

I noted what I believe to be birds of this species at the head of the 
Turikho Valley in .July in the birch jungle at 11,000 feet. 

(1307) Tubtub sobatknsis.— The Spotted Dove. 

Common in summer in the valleys of Lower Chitral at elevations of 
4,000 to 8,000 feet. Not a winter resident. Arrives in April. Depar¬ 
ture not noted. 

(1309) Tuetub oambatrkbib.— The Little Brown Dove. 

Only one speoimen, a male, was obtained on 18th AprO at Drosh. 
It is probably common, 

(1310) Turtue BI8ORI08. —The Indian Ring-Dove. 

Common in cultivated districts, arriving in April from lower country. 
It is not present in winter. 
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ORDER Xm.—PTEROOLETES. 

ORDER XIV.—GALLINiE. 

SoB-olVDBB.— Alectrnpodes, 

Family Phasianidai. 

(1834) PuoBASU MAOROLOPHA (Var. castanea). —The Koklas or 
Pukras Phoaaant. 

This fine pheasant is common on some of the heavily timbered moun- 
twn sides of Lower Chitral, viz., Pattison, Asreth, and the valley behind 
Drodi Fort. 

It is generally found above 7,000 feet, but ranges lower in wmter. 
Specimens are very difficult to obtain owing to the dense nature of the 
ground they keep to. There are jirolably large numbers of them in Dir 
and Kafiristan. At the head of the Pattison valley their harsh cry can be 
continually heard in spring. It is also to bo heard in the Asreth Valley. 
It is the coll of the male that has led to the Iwlief that the jungle fowl 
(Gallus ferruffineus) is to be found in the country. I made a special point 
of trying, if possible, to find the jungle fowl and have no doubt that none 
exist. All the camps at which the cry of the jungle fowl is said to have 
been heard, are far above tlie limit of elevation to which they are known 
to extend. It cun be easily understood tlmt the cry kok, kok, kok, kokras, 
or the plam kokrns has been mistaken for that of the jungle fowl when 
heard at any distance. When however the call is once heard near at 
hand it cannot bo possibly confounded with that of G.ferrugineus, 

(1342) Lophophokus RBrotaKNs.—The Monal. 

This beautiful pheasant is common on the wooded ridges of Lower 
Chitral. In winter they are found at elevations up to 10,000 feet and 
in summer still higher. 

(1355) OoTUBNix ooMMUwa—The Common or Grey Quail. 

Passes through the country during the end of April and beginning of 
May in small numbers. 

A certain number stay in the country and possibly breed. They may, 
however, Iw only stragglers who have been unable to continue their 
migration. 

I saw a pair at the head of the Turikho Valley in July at 14,000 feet. 

(1370) Oaooabib caooAB.—The Chukor. 

Very common throughout fibe ytnr all over the country, ranging in 
summer up to 12|000 feet and perhaps higher, and in winter 4,000 fset. 
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I noted a hen with chicks in the Turikho Valley at 12,000 feet on 
12th July and another at 6,000 feet on 27th July. 

(1378) TKTRAoaALLXiB inMALAYENSis.—The Himalayan 
Snow-Cook. 

Present throughout the year at elevations of 6,000 feet and upwards. 
The Snow-Cock is found at ranges as low as 6,000 feet near Drosh in 
March and April, They migrate to higher altitudes towards the middle 
of April, and are during simimer to be found on the open country at 
16,000 feet and perhaps higher. 

They are shy and difficult to get, as they gradually make towards 
almost inaccessible points, and consequently when shot fall hundreds of 
feet, so that when picked U]) they are usnally badly mangled. I saw 
two clutches of young birds between 15,000 and 16,000 foot on the edge 
of the snow line on 20th July, (Turlkho.) 

ORDEH XV.—HEMIPODII. 

ORDER XVI.—GRALLiE. 

Family Rallidce* 

(1405) Fulioa atra. —The Coot. 

Only one si»ocimen obtained at Drosh (4,000 feet) 20th March. 
ORDER XVII.—LIMIOOL^. 

Family Charadriidce. 

(1436) Vanbllus vuLaARis.—The Ijiipwing or Peewit. 

A winter visitor, not numerous, but fairly common on the flat culti¬ 
vated land along the river. Remains till late in May and some probably 
breed in the country. 

(1437) (vHKTi’USiA ORBGABU.—The Sociable Lapwing. 

Fairly common in the main valley during winter. Generally in 
small flocks of 4 or 5, 

1 also obtained specimens at the head of the Bimboret Valley on the 
swampy ground at 6,000 feet during April, 

They were at Drosh at the end of May and prolmbly breed in the 
country. 

(1460) Totanus HYPOLMUOU8,— The Common 
Sandpiper. 

Only one specimen, a male, was obtained at Ohitral on 30th May. 

(1461) Totancjs glabbola,— The Wood 
Sandpiper. 

One specimen, a male, was shot at Drosh on 8th May. 
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(1462) Totanxjb oohkopus, —The Green Sandpiper. 

Common in Lower Chitral along the river hank in March and April 
and beginning of May, I am certain they breed in the country 
although I obtained no eggs. 

I found numbers of them at the head of the Turikho Valley at 
elevations of 9,000 to 14,000 feet in duly. 

(1471) TiiiNGA MiNUTA. —Tho Little Stint. 

Common in April and May along the river bed, evidently on their 
northward migration. 

(1480) Phalakopus hypshborkus. —Tlie Ited-necked Phalaropo. 

Only one speoiinon, a male, was obtained at Drosh on 14th September. 

(1482) Soolopax kostigula.' —The Woodcock. 

Not numerous. Present throughout the year in the woodcnl valleys 
of Lower Cljitral (5,000 feet). 

Specimens were obtained in Utzun in January and May, Bimboret 
(6,000 and 7,000 foot) April, and Shishi Koh (7,000 foot), Juno. 

Evidently breeds in tljo country. 

(1484) Gallinago ojrlhstis. —The Common Snipe. 

Only a few noted at Drosh the third week in April on their north¬ 
ward migration. 

(1486) Galiinago solitauia. —The Himalayan 
Solitary Snipe. 

Not common. One specimen was obtaineil in December at the 
mouth of the Shishi Koh (4,000 feet), two in the Biml>oret Valley at 
7,000 feet (March), a few otliers were also seen there. 

In May I saw a pair in tho Pattison Valley at 6,000 feet. 

OBDER xviil-^gavij:. 

Family lAkridau 

(1490) Largs bigibundgs.—T he Laughing Gull. 

Only one specimen, a female, was ohtaineil at Drosh on 9th March. 
ORDER XIX.—STEGANOPODES. 

ORDER XX.-TUBINARES. 

ORDER XXL—HERODIONE8. 

Sub-onler Ardem. Family Ardeidm, 

(155.5) Aroka Cinbrka.— Tlie Common Heron. 

A female was obtained on the 9tb March at Drosh (4,000 feet) and 
several paesed through at the end of Marohi flying north. I saw n pair 
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at the junction of the Turikho with the Chitral Biver (7,000 feet) at the 
end of June. 

(In October I saw a jmir on the Panjkora River below Robat Dir.) 
ORDER XXIl.-^PHGENIGOPTERI. 

ORDER XXIIL—ANSERE8. 

Family Anatidm. 

Sub-family Anserine^* 

(1583) Anser injDIOUs. —The Barred-headed Goose. 

Although I did not see any specimens of this species in Chitral it is 
probable that it occurs. 

This species breeds on the Shandur Lake which is just over the Chitral 
border, and I saw several tamed birds that had been taken as nestlings 
the previous year. 

Sub-family Anatince. 

(1592) Anas bosoas, —The Mallard. 

It passes through on its northward migration, beginning early in 
March and continuing till the end of the month, and on its return 
passage, beginning about the second week of September. This species 
does not winter in the country. 

(1597) Nkttium ohbooa. —The Common Teal. 

Posses through to the north during March and first week in April 
in large numbers, and returns south about the beginning of October. 

A certain number winter in the country. 

(1599) Marhca rHNHLOPB.— The Wigeon. 

Passes north during March and first week in April, returning south 
in October. 

Does not appear to be very numerous, nor does it winter in the 
country. 

(1600) Dafila aotta.— The Pintail. 

Does not winter. Posses north towards the end of February and 
March. The return south was not noted, 

(1602) SPATUI.A OBYPBATA,— The Shoveller. 

Passes north during March and the first week in April. The return 
migration was not noted, 

ORDER XXIV.—PYGOPODBS. 
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WATER-YIELDING PLANTS FOUND IN THE 
THANA FORESTS. 

By 6. M. Ryan, lk.s. f.l.wS. 

(Head before th Bombay Natural History Society on 29th Sept, 1904.) 

Calyaypteris Jloribunda, commonly known ii» Ukshi in Thana, is one 
of tho most interesting (if not the most interesting) scandent slinibs of the 
Tlmiia District. In alluding to it as such, however, it is necessary to 
explain that this is not its Imbit of growth in all parts of India, in the 
Flora of British India ’* it is descril>ed as a diiFuse dense 

shrub.not at all scandent,'* but Sir Dietrich Brandis, in his 

Flora of N.-W. Oeiitml India,” and Mr. Gamble, in his Manual of 
Indian Timbers,” botii refer to it as possessing a climbing habil. 

In the Thana District, it may bo seen botli as a diffuse shrub and 
formidable scandent one. When standing isolated in waste areas it 
seems to acquire the former habit in consequence of l)eing lopped annu¬ 
ally for fuel and tahal,’’* and when growing in the forest amidst large-tree 
growth it assumes a scandont form. Attention cannot help but Iming 
directed towards this interesting member of the vegetable world, espe¬ 
cially at the commencement of the hot weiitlier when in flower, for it 
then forms a most attractive plant. As a climber its pretty jiale 
golden flowers bedeck the illuminated heights of a tree covering il, 
us it were, with glory, and as a shrub its pale golden inflorescenco 
is even still more abundant and handsome. It has ofton been a 
sur(»rise under the circumstances why Calyeopierh JlorUmruia has not 
Iwen more utilized as an ornamental plant in gardens in Western 
India. ltd climbing habit prolmbly has been a terrier to its in¬ 
troduction, hut this can easily be checked by yearly attention, A 
very fine specimen of the shrub exists in the hanging gardens on the 
Gibbs Boat!, Malater Hill, Bombay, and Mr, W. S. Millard, one of the 
Honorary Secretaries of the Natural History Society, who is superin¬ 
tending the bortioultumi improvements at Malabar Point, states that 
specimens of this soandent shrub may be seen in Government House 
grounds there. The Ukshi, when a scandent shrub, ascends the bole of 
a tree In a oharaoteristic manner, climbing from left to right. Having 
established itself in the forest in some spot not far from a tree it extends 

Tahiil is the term need in the Tiiena Dietriot for the brantdliwood end leavee wbioh ere 
otit to provide wood<«eh manare for the rioe nttnery beds. 
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itfl leading Aooi till it reechos the branoli of an adjacent one. It pro¬ 
ceeds to embrace the bole at first in several loose coils and tl>on to 
stretch its loader out as if in search of a farther exterior support, failing 
to find which it returns to the original bole and fonns three or four 
constricting coils round it, continuing to adopt the loft-to-riglit lwt>it. 

Releasing its grasp again it succeeds by a series of wide curves or 
swoojts to reach the illuminated heights of the crown. Hero it (iommoiuies 
to form a net-work of branches, spreading across the crown, anil perhaps 
overhanging it, until at length some of the branches are suspended in 
graceful festoons. A tree thus invadetl naturally is unable to expand and 
eventually dies ; but the climber itself does not stoii its course. Hav¬ 
ing, perhaps, reached the ground, especially where the tree invaded is a 
small one, its growth is further stimulated by its lower bnincbes rooting 
in the soil and forming new individuals. It also jmssosses the faculty 
of reproducing itself by root-suckers, so that wheji once it has entered a 
forest and if the leaf canopy has not completely fonnwl, it sprixids in all 
directions by this moans and also by means of its stoloniferous branches. 

In .some instances after having reached the illuminated heights of a 
tree it is .stimulated also to throw out another arm from its base, said this 
latter instead of attaohing itself to the bole of the host and climbing up 
it, embrooes one of its own scandent slioots that have grown old witi) the 
tree and been stripped of its foliage and coils tightly round it, restrict¬ 
ing its circumferential growth at the parts in contact with the coils, 
forming strands like those of a cable. Such a scandent form is 
common in the canopied forests of the Bassein Range where the Ukshi, 
both as a climber and a shrub, may be seen to advantage. 

In these interesting forests, which ore at the base of the Tungar plateau 
in Bassein, the Ukshi stems here reach a girth of 1 to 2^ feet. Wliere 
the latter liave grown old with the trees and where the older portions 
have been stripped of their foliage they resemble ropes loosely stretched 
between the ground and tree summits and between tree and tree, forming 
swings in some places and rope-ladders, as it were, for the monkeys.* 

The branches of the Ukshi being annually lopped around villages 
between January and April for tahal as <dready explained it is not often 
seen in flower in such localities. Tine smaller twigs are utilised for 
native tooth brushes. The most interesting dharaoteristic of the plant i» 
^ ' * FU«EarnsrV‘ir»tanlBiatai7o{Plwiti.'’ 
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itB faculty of storing in its climbing sterns^ and eBpocially those which 
have grown old with the trees, a liquid rcHemhling water which 
is (jorninonly drunk by the wild tribon to allay thirst when water is not 
available. Such liquid is found in the stems at almost fdl jieriods of 
the dry season, but in greater almiulanco during the hot weather. 
It is obtainotl only from the stems of the scjindont shrub. To obtain it 
a piece of the stem five feet long is entirely removed from the stem and 
held up vertically, a vessel Iming placed beneath into which the water, 
as we may call it, dribbles as freely as from a tap. As much as a quart 
has been drawn from four [lieces of the following dimensions in this 
manner:— 


Length. 

Girth. 

2'-8« 

1' 

2'-7'' 

10" 

2'-8" 

1' 

2'-2" 

10* 


In order to procure the water it is necessary that the operation of 
removing the required piece from the lK)le should be quickly perfonned, 
ue.y the seotions above and below should he made as rapidly as fiossible ; 
otherwise most of the water rises in the stem and fails to exude. If a 
section is made at one end only, or if an incision merely is made in the 
wood, little or no exudation of the water takes place. On being dniwn 
it resembles clear spring water in appearance and is not at all unpleasant 
to drink. After exposure for a few hours, however, it turns a pale amber 
colour. 

Through tihe courtesy of Mr. W. L. Harvey, I.C.S., C.I.E., Muni* 
oipol Oommis^oner, Bombay, the following interesting report of the 
analysis of the sample of the water has been made by the Municipal 
analyst, and Mr. Harvey, in forwarding the report, adds—The Health 
Officer is of opinion that it is not injurious to health if used for drinking 
purposes”— 

Total soKtls .. 0*07 per cent. 

Mineral matter »«. •** •«. 0*02 „ 

OrgMiio .Bid volatile matter .0'05 „ 

Total adids (in ternu of c.eiN/10 alkali TOqoired). 6*8 „ 

Ydlatileaoiila{ do, do, ) 5’1 „ 

Fixed acids ( do. do. ) 1*7 „ 
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“ The organio matter was found to consist oi* a tanin and traces of 
albuminoids and gummy matter, while fdoohol, starchy and saccharine 
matter was tested for with negative results* Tlie free atjid in the sample 
consists of acetic and other uoids. The minoml matter in the sjunple 
consists of chlorides, sulphates, lime, ferric oxide and sodium oxide 
together with traces of nitrates and potassium/’ 

The water in a plant like Calycopieris florSjunday poSvSoasing such 
interesting economic value, is doubtless on occasions put to sucw^ssful 
use by the wild tribes, especially the Kolis and Kuthodis who of late 
years have been committing dacoities in the Thana District. Ca]>tnring 
the dacoits has always been a difficult task, but it was thought this task 
would he facilitated during the hot weather when most of the pools, &c., 
had dried up in the forests. The police accordingly, in expectation of 
apprehending their prey, have kept a watch over the different pools In 
the jungles, but without much, if any, result. May not the water provi¬ 
ded by the Uksbi have been the charm which enabled the dacoits to keep 
the police at arm’s length ? Under the facilities provided by the plant for 
quenching tliirst the dacoits would Ije able to be independent of all pools 
and springs, and could wander at will through the forests. This sugges¬ 
tion is thrown out to some of our experienced, not to say smart, police 
officers whose attention is invited to the interesting economic use to 
which it is possible to apply the Ukshi, presuming such use has not been 
heard of before. 

The climber is found in some of the numerous ciinon-like ravines 
which exists along the western projection of the gh&ts, an areji 
which for a long time has been the fevourito haunts of the dacoits, and it 
is also a noticeable plant in the forests surrounding the well-known 
Tungar plateau as already stated. Its sylvicultural requirements are 
moderate amount of illumination and a humid and relatively cool atmos¬ 
phere with a freely drained laterite soil, so that it flourishes best in the 
hilly forest along the Konkan Sea Coast and in the moist ravines more 
inland in the localities already alluded to. 

Another climber known as Nandvel {Vitis adnata. Wall.) is exceed¬ 
ingly common in the forests almost all over Thana District, which also 
yields a harmless beverage which is utilized aimilarly to quench thirst 
when water is not available in forests, hut it produces slight throat 
irritation after swallowing, Whioh renders it less popular than the water 
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IVom Calyeopteris. It is often found where the latter does not exist 
however, and under such circumHtanoea it i« frequently resorted to 
instead for drinking puq)OSos,^ 

Forest guards have told me that they have been under the necessity 
of resorting to the water from Nandvel when working in some out- 
of-the-way forests or on the summit of a hill slope when marking 
coupes, and it was in this way tliat my attention was first attmoied to 
the interesting quality possessed by Nandvel and which ultimately led 
to my ascertaining the same uses in the Ukshi. 

At page 7, Volume XXII, of the Indian Forester^’ Vith latifoliaf 
is reported, I see, to yield also a beverage which the Dehra Dun students 
sometimes indulge in when In the forests. A few other trees, etc., in the 
Thana forests are found which yield liquids resembling water from either 
the roots or their stems and which are turned to various economic, 
medicinal and other uses, and a description of these it is proposed to 
leave for another occasion when an opportunity offers. 

* When marching throagh the forestn along the Waitarna Hirer in Mokbada with 
Mr. Clyton, I.C.S., it was oB«erv6d how frequently the Nandvel had Iwen out. 

f reijt laii/otia ie aUo found in the Thana foreata, and It probably alao yields water 
aimllar to adnaiit. Both are known aa Nandvel. 
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THE BIBDS OP THE MADHTTBANI SUB-DlVlSION OF THE BAB- 
BHANGA DI8TRI0T, TIRHUT, WITH NOTES ON SPECIES 
NOTKJED ELSEWHERE IN THE DISTRICT’. 

By C. M. InciUs. 

Part VIII. 

{Continu&l/rom pmje of VoL 
Addenda et Corrigefula. 

(4) Pakub ati{IOEI* 8.—^The Indkn Grey Tit. 

I TDontioned that thin Bpecies arrived about the third week of September, but 
in 1901 I obtained one on the 17th July, near Baghownic. 

(11) Otocompba KMEKIA.—The Bengal Red-whiskered Bulbul. 

This »peoie« i« a rare bird near Baghownie. I have only Been one or two 
specimens. 

(327) Acrocephalus stentokecs.—T he Indian Great Eeed-Warbler. 

Oates^ No, 363 ; JJume^ No, 615, 

On the 19th November 1902 I obtained a female of this Hpeoies near 
Baghownie. 

(328) OHAfiTORNis LOCUSTKLLOXDE 0 .—The BrisUod Graw-Warblor. 

Oates, No. .392 ; ffume, No. 441. 

On the 17th Juno 1902 several specimens wore procured in the Ramowlie 
gsaifl which lies between Hatauri and Anarh. 

(329) Phyllosoopus Tri'LKBr.‘~-Tytler^s Wiliow-Warbler. 

Oates, No. 406 ; Hume, No. 500 his. 

A Willow-Warbler was brought to me on the 8th October 1901 by a boy 
who shot it with a pellet bow. I take it to bo this species. 

(32) Trphropoknib pondicerianus,-- The Common Wood^^briko. 

A no»t containing three fresh eggs, along with one of the parent birds, was 
brought to me on the 12th March 1904. It was found in a mango grove near 
Baghownie. 

(40) ORXOLUfl KUNDOO.—The Indian Oriole. 

In 1901 this species arrived at Baghownie on the 10th March, ten days earlier 
than the date I gave when writing about this species. 

(45) Trmenucuuh pAaoDARUM,—The BlackJxeadod Myna, 

I have taken the eggs of this species in June. 1 also got a single young one, 
fully fledged, from a hole in a kheir tree on the 18th of that month, so the 
eggs must have been laid some time in May. Towards the end of April a pair 
was seen making nesting arrangements, but up to date of writing, the 6th May, 
they have not laid. 

(46) Acridothekes tbistis.— The Common Myna, 

A bird was seen a few miles from Baghownie, which had a pure white tail. 
The remainder was in ordinary plumage. 

(49) Btobnopabtor contra. —The Pied Mjma* 

A nearly pure albino of this species was brought me by a mir^kikar on the 
30th August 1903. I append a description of the same. 
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Whole plumage pure white, with the following exceptions;—Bemiges pure 
blaok, except the first or fifth primaries on one wing and the fifth on the other 
wing, the first on that wing being black. First secondary also white. On© or 
two of the median coverts also blaok; some black feathers near the nares and 
a few on the crown also—black patch on the side of the breast near the bend of 
the wing ; one or two greyish feathers on the breast and abdomen. Knmp mixed 
black and white. Eectrices black except the outermost feather, which is white. 

(53) OvouMts ttciJiECijLon)K8.-~The Bliio-throated Flycatcher. 

A fine male was procured near Baghownio on the 2<Uh November 1002. 

(50) Tehpsiphone PAUADifli.—The Indian Paradise Plyoaiesher. 

Adult males sometimes have the feathers of the tail next the central one 
longihoned, as has been noticed in the case of 5. nffinis by Mr. E. C. Htuart 
Baker, 

(01 PuAriNOOLA f.EU<’uiiA,—The White-tailed Bush Chat. 

A pair of birds of this species was shot on the 2l8t March 1904 at Benoa 
whore a small party were seen in a large grass. 

(62) P. INSIGNIB.—Hodgson's Bush Chat. 

Males of this species were obtained at Baghownio in October 1902. 

(830) Thamnopia camuaiensis —The Brown-backed Indian Kobin. 

OcUeSf No , 661; i/ume, No , 480. 

In December 1900 one of my men fired at a bird, which, I think, must have 
belonged to this species, and as it had white on the coverts, it was a male. 

(68) Ctttocincla mackuka.—T he Shama, 

One was fired at and missed on the 28th August 1901. A female shot near 
Baghownie on the 9th October of the same year, and which was dissected by 
myself, was in male plumage with the mouth yellow. 

(80) SpOKvKaiNTHUft AMANDAVA.—The Indian Rod Munia. 

From observations taken from specimens in captivity, males do moult into 
a winter plumage. This year I intend keeping notes on the subject. 

(81) Oautodacus EUYTHJtiNUS.—The Common Koee-finch. 

A flock of about twenty were seen near Baghownie flying on the 14th March 
1904 in some jungle, out of which three were shot. 

(831) Emberwa fucata.—T he Grey-headed Bunting. 

Ontss, No, 790 ; Eum, No, 719. 

A male of this species was got near Baghownie on the 26th March 1904. The 
testes wore greatly enlarged. Oates says he has never seen a specimen of this 
Bunting from the plains proper, but evidently Jerdon was correct when he said 
it was found sparingly there in places. 

(832) MKtoPHOs MaLANicTEHtjs.—The Crested Bunting. 

Oatesf No, 803 ; Burtie^ No, 724. 

A email party woe found at the some place ondon the same date or the 
Bo«B»6Dohoi. They kept to the trees and would not ooiae to the ground, 1 
wented my mlr.«Mibar to anaxe eomo, but he woe unable to do so, so several 
•peoiineni were shot. 
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(333) Anthus aTRioTUTUB.—Blyth’s Pipit. 

Oaten, No^ 846 ; Hume, No. 601, 

Several spocimons wore obtained near Baghownie, and a neat with four eggH 
waa'^taken there on the 16th April 1904, They appear to keep more to the 
shade of trees, such as the kheir, dc. 

(104) Alauiu GUiiGULA.—Tho Indian Sky-lark. 

A nest with two eggs was taken on tho 28th April 1904 near Baghownie, and 
aevoral others were found, but without eggs. 

(334) Pitta braciiyuka. —The Indian Pitta. 

Oaten, No. 933 ; Hume. No, 

A single male of this species was got in a mango grove, near Baghownie, on the 
13th May 19(^4. It had just alighted on the ground from one of the mango trees 
and was by itself. None of the native fowlers round hero recognize the bird, ho 
it must bo very rare. This is tho only one I have over Hocn, and it is not a species 
that is likely to be overlooked. A female got on the 21st of tho same month, 
(130) Halcyon pilkata.— The Black*capped Kingt)»hoi’. 

tSevoral more specimens have been procured since writing about this Hpocics. 
Though undoubtedly rare, it is not ho scarce jis I thought it was. Native 
name Ablak fanht. All white varieties or albinos of birds are called Ahlak 
by the native fowlers here, ho they evidently take it to be only a variety of 
H. mymemin. 

(335) Anthracockhob auuhostiub.—T he Indo-Burmese llornbill, 
Bhmford, No. 1053 ; Hume. No, 142. 

A hornbill come to a tree quite close to the bungalow. One of ray serranis 
saw it there, and said it had been there all the morning, I went to have a look 
at it, but could only see the breast and abdomen, which wore pure white, os the 
bird was hidden by a clump of parasite {Loranlhm sp.) My servant taw the 
bird, and said the head and the nock was a mixture of black and white, tho upper 
breast was black and the abdomen white. The bill, he said, was yellowish. I 
did not disturb the bird, as I expected my man in with my gun at any moment 
and thought I might get a shot at it. It flew away, however, before h© arrived. 

I showed the man who saw the bird a skin of A, albirostrie, and he said it was 
like it, except the head and neck, which wore banded with black and white. 

I cannot identify the bird unless it was this species, 

(336) Oacomantis merulinus,— The Rufoue-bolliod Cuckoo. 

Blarjbrd, No, 1113 ; Hunke^ No, 209. 

An adult male of this species was shot near Baghownie on the 7th November 
1903. 

(148) pALiKOBNie CYANOOBPHALUS,—The Western Blossom-headed Paroquet. 

A nest with two eggs was taken from a hole in a sisso tree at Jaiuagar on 
the 20th March 1904. This is the first 1 have seen. 

(150) Stjux CAJNDIDA.—Tho Gfoss-Owl, 

I have seen several of this species in some small grasses near Eatauri, and 
some also frequent the large Bamowlie grass. 
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(164) Soops dliT.—The Scops Owl. 

Another specimen, a female, was got near Baghownie on the 20th November 
1902, 

(155) 8. BAKKAMCBNA.— The Collared Soops Owl. 

A nest oontaining four slightly incubated eggs was found in a hole in a 
peepal tree not far from Baghownie. 

(167) Ninox scutulata.—T he Brown Hawk-Owl. 

One or two more specimens have been obtained near Baghownie since 
writing about this species. 

(180) Accipiter Nisus.— The Sparrow-Hawk. 

1 obtained a specimen at Baghownie on the 28th November 1002. 

(337) Turtuu okientalis, —The Rufous Turtle Dove* 

Blanford, No, 1304 ; Hume, No. 793. 

A solitary spooimen was shot by me in my compound at Baghownie on tho 
27th August 1903. It was undoubtedly this species as I compared it with my 
Oaohar specimens. 

(193) Turtur ferbaqo.—T he Indian Turtle Dove. 

1 have also taken the eggs of this species in July as well as during the 
months previously mentioned. 

(199) CoTURNix COBOMANDKLICA.— The Roin Quail. 

The first and only specimen of this species obtained by me was got on the 5th 
May 1904. It was a male and was near Baghownie along with some Grey and 
Button Quail. 

(338) Francolinus gularib.— The Swamp Partridge, 

Blanford, No. 1376 ; Hume, No, 823. 

A pair were brought me on the 19th March 1904 by a mir^^hikar, who says 
he snared them in a large grass in the E. of this subdivision. He also 
mentioned that he had got the eggs, but ate them. He has promised to get 
me more birds and, if possible, the eggs. Mr. Edgell wrote me that he had 
shot this species in the Monghyr District, My pair are kept in an aviary 
along with a male Black Partridge and a lot of other birds. They never appear 
to qnarrel with any of the other species ; in fact,they used to bo bullied by an 
Australian Crested Dove {OcyphapB lophot$»). They are rather quiet birds, 
only OQCasionally uttering a loud quft, qu4, qu4, which ascends in tone. I 
have heard no other note. They are very shy, keeping hid most of the day. 
The hen is not as shy as the cook. 

(217) Akthropoides vibgo.—T he Demoiselle Crane. 

A flock came to the Kamla, near Jainagar, about the end of April, out of 
Vbioh one was seoured. 

(218) Syphrotis bbkqalbwsib.—T he Bengal Florioan. 

1 have at last suooeeded in getting a specimen of a Florioan. It was 
brought here ou the 28th of August, tt was snared somewhere in the District 
and tra« alive when brought, but I believe in a very emaciated condition, the 
sides of ^0 head are buff and the greater portion of the back is mottled. 



1* JOURSJLLi.BOMBAY RATURAt EISTORY BOGIETY, Vui. X.VI. 

(839) Vaneli*U 8 vniiaASw.—The Lapwing* 

BUmford^ No, 143(5; ffurne, No, 851* 

A single bird was snared rat the Maiser chaur on the 8th August 1903, bei 
was too much damaged for preservation. This is the only one that has ever 
been got here, 

(340) Chettusia tiBEGAKiA,—The Sociable Lapwing. 

Bla$^ord, No, 1437; No, 852. 

A few were got at the Maiser chaur on New Year’s Day, 1903, and again a 
few more on the let February of the same year. 

(236) Numenius ph^opub.—T he Whimbrol. 

A seoond specimen, a male, was got at the Maiser chaur on the 12th Sep¬ 
tember 1903. 

(245) Pavoncella pnaNAx.—The Buff and Heeve. 

On the 15th February 1904 a male Buff was.shot near Bagbownie with a 
white head and neck, except one or two dark feathers on the crown. Mr. 
Finn wrote an article on this form, to which ho gives the Bul>«peoific name of 
Pavoncella pugfuix leucoprora, in the Journal of the Asiatic Society of Bengal, 
Vol. LXXI, Part II, No, 1 of 1902. 

(341) Tbinga scbarquata.— The Curlew Stint. 

Blanford, No, 1477 ; fZwr/w, No. 882. 

A single male specimen, changing from summer to winter plumage, was 
snared on the Maiser chaur and brought to me on the 8th August 1903. 

(254) Largs ICHTHYABTUS.—The Great Black-headed Gull. 

Another specimen of this fine gull was got on the Benoa chaur on the 8rd 
March l904. It was a male, in breeding plumage. 

(268) Phalacroookax cabbo.— The Large Cormorant. 

A fine bird in breeding plumage was got on the Benoa chaur on the 21fit 
March 1904. 

(277) CICONU NIGKA.—The Black Stork. 

At lost 1 have succeeded in obtaining a specknen of this stork. A fine male 
was snared on the Boopnspur chaur on the 9th January 1904. I append the 
dimensions and colours of the soft parts of this specimen. Lmgih 42*'; tcing 
21"; tail 9*5"; tar»u$ 8"; hill atfroni 7*6" ; biU at gapeW* ; esopame 75^8", Bill| 
orbital skin and legs vermilion ; former tinged with brown except at tip and 
base and front of tarsus brownish ; iris light brown. The native name I gave 
was correct. 

(281) LKPToraLug JAVANicGS^The Lesser Adjutant, 

Another specimen, a male, was got near Baghownie on the 15th September 
1903. 

(287) Hebouias iNTERMEDiA.'-The Smaller Kgret, 

Two males, in full breeding plumage, have been obtained since my note on 
this species. One was got at Fureokeer in the Monghyr District on the 22nd Apr0 
1903, and the other at the Hurrieita ohaur in this disiriet on the 25th May of 
Ihe same year. 
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^^500) Sarcidiornw MELANONOTua.— The Nukta. 

A couple more specimens of this duck have been got, both females. One 
was secured on the Maiser ohaur on the 8th January 1908, and the other on 
the Benoa chaur on the 12th March 1904. 

(301) Khoi>onb8»a cabyophyllacea.—T he Pink-headed Duck. 

Another pink^headed Duck was brought on tiie 25th June of this year. It 
was snared on the Benoa ebaur, where the drat specimen came from. This 
one seems very healthy and is at present in my water aviary in the com¬ 
pany of a pair of Mandarins {Mx galmeulata), a wild Duck (A. boscas), two 
Spot-Bills (A, padlorhyncha)f a Shoveller {S. clyptata\ a blue-winged Teal 
{Q, cirda), a pair of Nicobar Pigeons (C. meoharHaa), and an Australian Crested 
Dove (0. hphoiss). They all seem to get along together well enough. 

(307) Anas doscas.— *The Mallard, 

1 have received another specimen from this district. It is a male^ and was 
brought to me by a native fowler. At present I have got it alive. 

(308) A. P(ECiU)HHYNCHA.— The Spotted-billed Buck. 

1 believe this species breeds near Muktapur Factory in this district. This 
cold season, 1903-04, has been one of the worst for migratory wild fowl. 
Nothing decent has been seen or brought me, with the exception of the Above- 
mentioned Mallard. Two of these ducks wore brought here at the same time 
and from the same place as the above-mentioned pink-beaded duck* One of 
them is at present alive in my tealery, and the other died, A third one was 
brought on the 16th July from the same place ; this one is also alive. There 
were, I believe, about half a dozen of these birds in the ohaur, but with bird 
lime the mtr $hikaT only managed to snare one. 



THE BUTTERFLIES OF CEYLON, 

By 

MaJOB N. MaNDKBB, R.A.M.O., F.Z.S., F.B.S. 

{Read before (he Bombay Naiural Hutory Society on 
24t/i November 1904.) 

The Inland of Coylon has now boon so thoroughly ransacked for 
butterflies that assuredly very few species remain to be discovered, pro¬ 
bably not more than half a dozen at the outside. Some genenil conclu¬ 
sions regarding their origin and distribution may now be ventured on 
and an analysis of the various species may be of some interest. 

Before doing so it may be as well to reojill the chief geographical 
features and climate of the Island, as it is on these two factors that the 
variation of butterflies, to my mind, chiefly dej>end. Capo Oomarin, at 
the extreme end of the Indian Peninsula, almost reaches the 6th degree 
North latitude and is opposite Puttalam in Ceylon, a small village not 
more than eighty miles north of Colombo. Tlie effect of this position 
is that nearly two-thirds of the Island is sheltered, as it were, by the 
Indian Peninsula, and this causes a remarkable contrast in the sheltered 
and unsheltered portions of the Island. It will be noticed, further, that 
the Hill districts of Ceylon are confined to the south-west portion of the 
Island, so that the whole of the northern and eastern part is either shel¬ 
tered by the mountains of India or those of Ceylon, and this causes a 
very marked difference of climate in different parts of the Island. The 
South-West monsoon passing up the Bast Coast of Africa is deflected off 
the Island of Socotra across the Ambian Sea and divides into two cur^ 
rents, one of which strikes the Western Ghauts and the other the south¬ 
west portion of Ceylon, That current which strikes the Indian Pen¬ 
insula loses its moisture in the Western Ghauts and Anamallai and 
Travancore Hills and reaches Ceylon north of Puttalam as a com¬ 
paratively dry wind, and certainly a distinctly dry wind by the time 
it reaches Trinoomalee on the east of the Island. 

On the other hand, the mountains of the south-west portion of Ceylon 
receive the full benefit of the South-West monsoon in the Hills and 
comes to the South-East portion of the Island as a dry wind in a similar 
manner as in the north. 

It will be noticed, therefore, that in the gre^iter part of the Island 
the South-West monsoon is a dry wind. On the other hand, the North- 
East monsoon travelling over the Bay of Bengal reaches the northern 
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and eastern part of the Island loaded with moisture, and a tremendous 
downpour, almost oontinuoas, is the result. The mountains also 
receive a very fair amount, and even Odom ho on the western sea 
board is treated to heavy afternoon and evening thunderstorms. 

The oliinate of the Island, speaking generally, runs ihus : From the 
end of January to the end of May it is dry all over tlie Island and 
there is very little wind ; at the end of May to the end of September 
the South-West monsoon brings heavy rain to the Ceylon Hills, but a 
dry wind to the rest of the Island ; at the end of October the North-East 
monsoon brings heavy rain all over the Island, but more particularly 
to the northern and east^^m jmrts. 

The Hills begin to rise about thirty miles from the western coast 
and sink again into the low country at a very considerable distance 
from the eastern and northern sea boards. As it is, that portion of 
the country devoted to tea and cocoa (tultivation, and therefore more 
inhabited by Europeans, and as it j)ossesses, near by, the most important 
harbour of Colombo and being, withal, the most beautiful and conse¬ 
quently th (3 most visited district In Ceylon, it lias ohtjiined a notoriety 
oortainly most deserving, but at the wune time of undue prominence, 
taking into consideration its small area comjmred with the rest of the 
Island. 

There is no doubt that the usually received ideas regarding Ceylon 
are, if taken as a whole, erroneoas, for of the large number of globe¬ 
trotters and others who visit Ceylon annually not one in a thousand 
visits the low country, but confine their peregrinations chiefly to 
Kandy and Nuwara Eliya in the Hill district. 

The physical configuration of this jmrtion of the Island and that of the 
Western Ghauts being so similar, and the climate also being almost 
identical, together with, in all probability, a land connection in far off 
times, probably accounts for the remarkabhi similarity of the butterflies 
found in these regions. 

They form a very natural group which extends to the North Kanara 
district in India and thence gradually thins out and disappears a little 
to the north of Bombay. It also extends to the Nilgiris, which are 
aa off’^ehoot of the Western Ghants, but which have in addition some 
ipeoies such as Colm STilffiriensis of paUearctic affinities. The similarity 

the butterffies of the rest of the Island with those of the Deccan and 
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plains of tho Madras Preaidonoy is likewise to be accounted for by like 
oonditions of physical oharaotoristios, climate and propinquity* 

Two hundred and thirty species of butterflies have been recorded 
from Ceylon. Of thost^ Kill are mostly common and widcdy distributed 
insects, such as Pyranieis cardui and require no further mention, as the 
Ceylon insee.ts do not vary from those found elsewhere. The following 
three species are confined to Ceylon, but show affinity to Malayan or 
Chinese epeoies:— 


Daniis oxprompta. 
Euplma ooru8-“ellsa. 
Elyiniiias singlmla. 

Fifteen species are confined to Ceylon 


1. Danais taprobana. 

2. Lethe dynaato. 

3. Letho daretis. 

4. Euthalia vasania. 

5. Larapidea coruscans. 

6. Lampidcfi lacteata. 

7. Cyaniris lanka. 

8. Aphnueufi grooni. 


9. Aphnsius minima. 

10. Hantana inferniiB. 

11. Sarangoaa albicUia. 

12. Baraous vittatuH, 

13. Bua«tuft miuuia. 

14. Halpe egena. 

15. Halpo decorata. 


The following 47 species form tlie Indo* Ceylon group, those in Itcdies 
are found in South India and Ceylon and nowhere else; the others 
are confined to Ceylon and are probably looiil races of South Indian 


insects 

;— 

1. 

Hastia jasonia. 

2. 

Danah ceylanica. 

3. 

Enploea aaela. 

4. 

Enplosa ainhala. 

5. 

Enplcea montana. 

rt. 

MymleMa rama. 

7. 

Myoalem tuhdita. 

8. 

MyoalesiB patnia. 

9. 

Elymnias f ratema. 

10. 

DUcophora Upula, 

ll. 

Oharaxes psaphon. 

12. 

ParthenoB oyaners. 

18. 

ButUalia evelina. 

14. 

limenitiB calUdosa. 

15. 

NeptiB ainuata. 

16. 

Oupha placida. 

17. 

Eohana oatniba. 


IB. Cethosia nietneri. 

19. Cynthia asela. 

20. Cirrhoohroa lanka. 

21. Kallima phikrohuB, 

22. ^Atella oeylonica. 

2B. ErgoUa taprchana^ 

24. Libyihea rama. 

25. Lihythm Uiiioklm, 

26. Abisara pruuo^a. 

27. t^ingaknHin, 

28. Arrhopala pirtma, 

29. Mypalymna nikptka, 

80 . Horaga oingalaniiii. 

81. aitmaUi, 

32. C hstitfa jaffm. 

8S, Rapala UmJeana. 

34. Rapala la^na^ 
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86. PriomriB ffita. j 4K Huphina rtmba. 

36. Ixiaft cingalenftw. ! 42. NephBronia ceylanica. 

37. Teracolm tripuncta. j 43. Troidos dariu«. 

38. T. eucharis. j 44. Papilio jophon. 

39. AppiaB taprohana. i 45. Papilio inooreanuH. 

40. Behomoia auBtraliB. I 46. Iliade« pariuda, 

47. Parata batleri. 

With regard to those speoies whioh show relationship to Malayan 
or Chinese species, it appears to me possible that all may have been 
infcroduooJ indirectly by man's agency, for the fallowing considerations, 
which if sound, sIjow that the butterfly fauna of Ceylon has no real 
oonneotion with the Malay peninsula or countries adjoining thereto. 

Etymnian (Dyctig) Hinghala is undoubted y a locwil race of E. luten* 
oens^ tt variable Malayan species, and was, until a few” years ago, almost 
entirely confined to the Royal Botanic Gardens at Peradeniu near 
Kandy, and even now is confined to the immediate neighbourhood. 
The larva feeds on various speoies of Falmacem and it appears to me 
possible, if not probable, that the Malayim species was introduced into 
the Island with some species of Palm from Singapore or its neigh¬ 
bourhood. If this should have been the case it gives us some guidance 
as to the length of time it has taken to produce a local nice of 
Elymnuu* 

The Pemdenia Gardens were started about the year 1820. E, Sir^ 
ghala was de»iTril)ed in 1874, so we may say, that it has taken less than 
46 years to produce this new distinot species. 

The other species Danau e^c//rompia and EupUea vorus have much 
in common ; ttie distribution of both is identical, and both are capable 
of surviving very rough usage ; they are entirely confined to the 
coast and twenty miles or so inland, that is to say, the foothills extend¬ 
ing from Galle in the south to about ten miles beyond Colombo on 
the north. The food plant of i). ^jpprompea is unknown, but that of 
E, carug is a common jungle tree. 

i?. exprompta is one of the numerous local races of I). a 

Chinese speoies, which is called 2?. vtdgaris in Burma, IX pergimilis 
in Siam, and so on, EtiplfCsa eorus is probably most nearly allied to 

(wUlnani^ a Malayan species. Neither D. ^aprompia nor E, corug 
have any felation to the Indian species of the Danatmts* Gallo was^ 
until some thiirty years ago, the first port in the Island, Colombo at 
that time being in a very inferior positiom but, with the completion of 
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the breakwater at Colombo, Qalle very rapidly fell from its high 
esiatc^ and is now almost deserkul. Taking into consideration the 
tenacity of life exhibited by the Danainoi, it does not a{)pear to mo 
altogether improlmble that the progenitors of these two speoies were 
accidentally introduced into the Island at (talle, and have survived in a 
restricted area and have there developed local races. 

I may mention that immediately to the south of Gallo the dry 
portion of the Island cominonces and is of quite a different character to 
the country north of it. In the neighbourhood of Galle these two 
speoies are fairly abundant, but they become scarcer as one approaches 
Colombo, and possibly extended cultivation may have something to do 
with this. The larva of E, corus is not infrequently brought in by 
natives for sale, as it is very fjonspicuous and easily colleot<Hl. It is 
remarkable what a large pro])ortion suffer from the athicks of {mrasitic 
flies in spite of the warning colouration. 

With regard to the fifteen species confined to (jeylon and hitherto 
rooognis^kl as distinct, it is quite possible that further knowledge of the 
South Indian butferflios will prove that even this small number will be 
still further reduced, ExUhalia vamnta may be only a pronounced lo<«il 
race of E. garuda which is somf3whai scjarce in Ceylon, and the local 
race in this instance would appear to be gradually supplanting the 
parent form. Aphnneus greeni is known by a single specimen only 
and may not be distinct. It was captured by Mr. E. E. Green in on 
open space in jungle on the summit of the Great Western Range at an 
elevation of 5,000 feet, a locality very difficult of access and not visited 
by an entomologist either before or since Mr, Green’s visit. Aphnmus 
minima was described by Butler from a Ceylon specimen, and the 
typo is now in the South Kensington Museum. I have a similar 
specimen which 1 look at Trincomalee in company with a crowd of 
the common A, vulcanuH, and I have no doubt that it is merely a 
sport or occasional aberration of that speoies though it looks feirly 
distinct. 

Lampides cormcam and L. lacUata are also to my mind doubtfully 
distinct: they may be forms of L, dpis. 

Danai» iaprohana is a very distinct and handsome speoies unlike 
any other of the genus known to ine» It is entirely confined to 
the Hills and rarely descends below 4,000 feet. Above this it is 
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abundant, partioularly»alx)ut Nuwam Eliya, 6,200 feet, an(J the Her* 
tnn Plains, 7,000 feet, 

Lethf^ dareiis is also very distinct and is likewise confined to the 
higher elevations, rarely descending below 4,000 feet. Above this it is 
common in bamboo jungle nearly all the year round. The female flies 
low among the bushes and along jungle paths. The males are rarer, or 
at any mte are less frequently met with, and have the habit on sunny 
mornings of flying rapidly round tops of forest trees far out of reach 
like our ApcUura iris, 

Ct/aniris lanka is another insect seldom met with below 4,000 feet. 
The males are abundant nearly all the year round, sucking up moisture 
from ilamp sand. The female is much less frequently seen, and usually 
occurs in the light jungle and often among the tea bushes. 

The Hesperiadm in the above list, with the excepticn of 
albkilia which is of general distribution, are confined to the Hill dis- 
tricts and adjoining low country. They are mostly rare, hut pTohahly 
only require looking for. Ifalpe dscorata is particularly rare and has 
only been taken, so far as I know, in one locality, Avlsawella, about 
twenty miles from Colombo, and this locality has, I believe, now lieen 
destroyed. 

I^lis dynsate is in some respects the most interesting butterfly in 
Ceylon, Though described by Hewitson so long ago us 1863 it still 
remains one of the rarest of Ceylon butterflies. It is not confined to 
the Hill district, and though exceedingly rare and local has been found 
within twenty miles of Colombo on the coast as well as at Nuwara Eliya 
at an elevation of 6,200 feet. Structurally it is of special interest, as it is 
the sole representative of the Sub-genus Hanipha moi)rey chameterised 
chiefly by the sex mark of the male being confined to the fore¬ 
wing, thus fanning a connecting link between those species of Lethe 
which have a sex mark on both wings and those with none on 
either wing* Tli© species may yet be found in Southern India, and 1 
can give no reasonable explanation of its occurrence in Ceylon to th(» 
exclusion of other countri^fs. Its nearest allies, Lethe gvinthal^ laiiaris^ 
&c., ooour in North-Bast India, Tenasserim and Malaya, but not, so far 
m J know, in Peninsular India. 

The si)eoies of the Indo-Ceylon group tvs a whole show a distinct 
tendency to depth of colourfaig and marking when compared with the 
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ttlHed Indian species from the Himalnyiis or even Hikhim. The 
ing genera will serve as examples:— 

1. Danafe. 7. Oyanim. 

2. Charaxaii. B. I^oxura. 

3. ParihenOH. 9. Appias. 

4. Cethosia. 10. Nepheronia. 

5. Cirrhoohroa. 11. Troides. 

6. firgoliB. 

Again, without exception, all the local races of (Ceylon butterflies, 
though belonging to the alrn'o group, are darker in colouration than 
their allied Indian relatives t as instances I may give— 


1. Hestia jasbnia. 

2. Baploea (in part). 

3. lAyoalesis patnia. 

4. EUymniaa fraterna. 


5. Oharaxes psaphon, 
0. liimenitiB oalidofla. 

7. Gethoaia uieineri. 

8. Oirhochoroa lanka. 


To account for this is by no means easy, and I doubt whether an 
entirely satisfactory explanation is at present forthcoming. One point 
seems clear, and that is that all the species are influenced by some 
agent, having a continuous and universal jvction on them. Knowing as 
we do that changes of temperature, rainfall and the like have a marked 
influence on certain specjics, causing the so-called wet and dry ” 
season forms, it seems reasonable to assume that climate is a marked 
factor in causing this intensity of colouring in the Indo-(^oylon group, 
and if tliis is the oaso it seems to me a logical conclusion that climate 1ms 
had a great deal more to do with the colouration of butterflies generally 
than some entomolo^sts are ready to allow. So far as our knowledge 
goes at present it is impossible to say at any rate among tropical 
butterflies ewaeUi/ how much heat or moisture is necessary to produce 
a “ wot or ‘‘ dry form, but undoubtedly there is a good deal of 
evidence to show that heat and moisture tend to produce certain 
colours and intensify, or reduce, the colouring of a species according 
to Its geographical and olimatal conditions. 

Deep blue or purple in a tropical butterfly is almost invariably 
indicative of a habitat of deep jungle amidst sombre surroimdings with 
g olimate of heavy rainfall and a high temperature tbroiighout the year, 
as for instance, Thaumantis diores. The deep blue of Kallima Umborgii 
doubtless been produced by the above conditions. 

It may be assumed that the various species or local races of the 
orange-bande(i Himalayan and Burmese Kallima are derived primarily 
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from 01 X 0 speoioa which we knew m K> imchus. U extends aver 
hundreds of miles of country from Tenaweriin in the east to the Murreo 
Hills in the west. The climate of this extensive tu-ea is naturally 
extremely diversified and the colouration of the butterfly ranges from 
an Oxford blue in the east to an almost Cambridge blue in the west. 
The former colour is produced by continuous heat and heavy continuous 
raintulL In Sikhim and Ne[Md, the heat and rainfall are not continuous 
throughout the year, the late winter and spring months being dry and 
somewhat cold in the localities frequented by KaUima^ tliough both 
heat and rainfall in the lower valleys are very great In the summer 
months ; such a climate produoes typical K. mMhui» In the Western 
Himalayas there is bright sunshine, and though the heat is oonsiderablo 
it is nothing like that of Sikhim, and l)oth it and the rainfall are tar loss 
than further oast. This climate produces K, hujdgdiu In the neigh¬ 
bourhood of Mussoorie in the Dehm-Dun Imth the dark and light- 
blue forms occur, from which 1 infer that the climate is not sufficiently 
pronounced either way to produce a permanent form, but j)ennit8 both 
to flourish. A somewted similar pale fonn of A", limhorgii occurs, 
together with the type in the Shan States where the climate is more 
temperate and the rainfall less than in Tenasserim where limib^rgii 
only is found. Tiie climate of the InJo-Oeylon region is in many 
rospoote similar to Lower Bunna, there being rain during the greater 
portion of the year and continuous troiucal heat, which two feotors 
together have probably caused that intensity of colouring which dis^ 
tinguishes the butterflies of this tract of country. Bimilar causes have 
in all |irobability produced the still greater amount of colouring which 
disfcinguitdies the local races of Oeylon Imtierflies from their neighbours 
irntm the Clulf of Manaar. But to ascertain witli any hope of success 
the exact amount of extra rain and heat^ necessary to develoji these 
forms seems at present hopeless. 

Some assistance may be derived from the study of the seasonal 
changes to which many Ceylon butterflies are subject. In some parte 
of the world, as in Boutli Africa or the plains of Panjab, the same 
climate exists for several weeks or months over several thou«an<l 
square miles of country, and an insect captured in Peshawar in June 
would not necessarily vary from one captured in Moedion in the same 

* K tsse of Miifmniat ivUi 09 >ts hm tern erodiitod Se tbsa AO fmmt th« 

felms requixed might not be so great aA ie generallj pieiumed. 
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month. In Ceylon it is quite different ; though I have given above 
the charaoteristios of the climate generally it is to be remembered tliat 
it fa an insular one, and secondary variations are oonsiderable and 
dependent on very many topical causes. For instance, the rainfall 
at Colombo fa about 75", 12(y^ being iht^ heaviest over re<Jorded ; 
whereas at Labiigama, only 26 miles off, the rainfall, due no doubt to 
projcimity to the Hills, is no loss than 150'' or over ; and many other 
instances throughout the country could be adduoml. A comparison of 
the butterflies from the above two localities would not be likely to 
show any differences, as the places being so ap])roximate the inters 
mixture of individuals would be too great. 

A comparison of the rainfall of the Ceylon Hill district and that 
of Travancore is exceedingly difficult to make with any degree of 
accuracy, and I have insufficient data to work on. 

^Mr. H. 8. Ferguson has given in his paper on the Birds of Travan- 
core certain meteorological data, which I have coin])ured with Ceylon 
statistics. It appears that the rainfsill in the Ashumbn Hills, which 
extend from Cape Comorin to 40 miles north with an average altitude 
of 4,100 feet, have an average rainfall of from 80 to 100 inches; 
whereas in Ceylon the average rainfall at a similar altitude is 100 inches 
and over, and at an approximate altitude of 1,500 feet an avoriige of 
over 200 inches. 

8o far as I can gjither from statistics available, it seems clear that the 
average rainfall in Ceylon is distinctly higher than in corresponding 
districts in Travancore. I liave no means of asoortaining whether there 
is any marked difference in the tempenituro, hut 1 should sjiy (vVjdon 
undoubtedly is the warmer. It lies further south, and being insular the 
climate fa more equable ; the extensive forest area of Trjivanoorc would 
cause increased evaporation with a lowering of the temperature after 
heavy rain. I may add that the rainfall of Trevandnim, 50 miles from 
Cape Comorin, fa 65 inches, and that of Colombo, about the same dis- 
tanoe south of the Cape, over 75 inches. 

The above considerations, though by no means conclusive, tend to the 
hypothesis that the heavier rainfall and intenser heat of Ceylon have 
been the most important agents in producing the depth of colouring 
which dfatingufahes the local races of Ceylon butterflies. This naturally 

Xhe Birds of TiaTaaoofe,by H. S* VWgason, Jnl., His. Bos Vol 15, psgo 
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leads U}) to the question of so-called “ wet and dry ” seiiBonal forms 
and the muses thereof. 

There is no doubt that with the ourious exc^eption of certain sjwies 
of Piertnoi the “ wet ” season form is invariably darker than the drj'/* 
8j>eoimons of many 8 ]) 0 cies which do not produce marked seasonal forms 
if caught in the rains show a depth of colouring which is absent in 
dry weather Cynthia), 
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DESCRIPTIONS OF HlXTY-ElOHT NEW SHELLS*PR0M THE 
PERSIAN GULF, (UJLF OF OMAN, AND NORTH ARABIAN 
SEA, DREDGED BY MR. F. W. TOWNSEND, OF THE 
INDO-EUROPEAN TELEGRAPH SERVICE, 

1901—1903. 

By ifAMliH OoBMO MkLVIU., M.A,, ANn RoliEK'J Standkn, 

Assistant Kkkpkk, Mancjif-stek Musf.um. 

Pakt I. Platks a, B. 

(^Reproduced from the Annaln and Maga:::iftr. of Natural llifitorg Ser, 7, Vol, XlJ.) 

Two years ago wo published a Catalogue of the Mollusca of the Persian 
Gulf, &c. (Cephalopoda, Gastropoda, and Scaphopoda only), mainly (jollocied 
by Mr. Townsend in 1893—1900, and enumerating O.HDjipoeies. In the interim 
further largo consignments have been frequently forwarded by the same ener¬ 
getic collector from many dih’erent stations and depths, including especially the 
fosults of one particularly profitable dredging on 7th April, 1903, in the Gulf 
of Oman, lat. 24® 58' N., long. 56® 54' K., at 156 fathoms, which, it is no exag¬ 
geration to say, positively teems with uovedties. All this has naturally delayed 
publication of the second portion—to contain the Pelecypoda—of thc^ above- 
mentioned Catalogue. 

At the present opportunity we offer descriptions of many Gastropoda, 
mostly of small size, though a few—e. g., J/wraur, Marjorm^ Trichotrojne p%d^ 
cherrima, and the highly sculptured and unique IHeurotoma nararchus —are 
more conspicuous. The Scala^lf arc i^numerated elsewhere. 

Amongst the ‘ minutiora” we v^uld caU especial attention to the two new 
species referred to HomolaxiH, the H. cornw-AmmoniH, especially, being entirely 
evoluto from the apical whorl and exactly like a microscopic “ ram's^iorn.” 
Cyclostrema cuchilopUrou, prominulum, and Emanjinula nndulaia are very 
wonderful in their sculpture. A Fluxina, the first recorded from the Old 
World, and the curious yfiwdofwa regiKlomoidenf are both noteworthy. iSo is a 
now species of Metula (^M. daphnelloidcH) and many Pleurotornida?, this family 
over having the pre-eminence in abyssal waters. The Kleinella eytnpieata^ also 
near akin to AT. canceliarin and mlcata of Adams, belongs to a genus which has 
not before been known to exist in the Arabian Sea or Persian Gulf. 

To Mr. Edgar Smith, I.S.O., and Mr. E. li. Sykes wo must express our best 
thanks for assistance, likewise to Mr. G. B. Soworby, and Mr. W. Neville Sturt, 
of the India Office. 

EMARGINVLA UNDIJLATA, sp. n. (PI. A. fig. 1.) 

E. testa parvA, dolicata, albida, oblonga, apice multum rocurvo, margiuom 
postioum fere superirapendonto ; radiis costalibus ad 40, majoribus cum 
miuoribus sinpuia alternantibus, poaticis crassis, firmis, cteteris dciicatis, un 
dulato-crenatis, undique transversim elegantissirno et arete concentrice liratis, 

* Proc. Zool, Soc. liJOl, vol. ii, pp. 827—460. 
t Joum. of Conch, x., pp, 840 if/q. 
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liris undnljitiM, continuiH ; fiflsiira anp^iiRta (in longitndine 2| mni.) ; cicatrice 
Hnfiuralivcl Hepto cohflpicno, circa 30-loculat^>, loc\iliR craa«n foraminatii, 
apertura oblonga, intuw alba, margine creniilato. 

Long. 5*fj0, alt. 2*60, lat. 3*75 mm. 

Bah. Gulf of Oman, lat. 24^ 58' N.. long. 56° 54' E., 156 fathoms. 

A particularly delicate species, with wavy crenuiate rays, crossed by very 
characteristic, concentric, closc-moshod lirre, continuously covering the rays 
and whole surface. 

EMAllGJNULA CAMILLA, Hp.n. (PI. A. %. 2.) 
fC. lesta ovato-oblonga, deprosso-conica, delicata, alba, npice supra medium 
recurvo, Huporficie omnino pulchre radiatavel costulata ; costulis ad 45,lccvi- 
bus, nitidis, gemmato-nodnlosis, majoribus cum minoribussaipe alternantibns. 
liris undique spiraliter conjunctis ; inierstitiis quadratulis, prof unde forami- 
natis ; fissnra untica angusta (in longitudine ad 2 mm.), septo inconspicno : 
apertura ovato-oblonga, intus alba, margine mniticronato. 

Long. 0*50, hit. 4*50, alt. 3 mm. 

IJab, Gulf of Oman, lat. 24° 58' N., long. 56° 54' E., 156 fathoms. 

Of the same character superficially as E. Candida, Ad , from Japan, elonr/af.(i, 
Costa, &c., hut <lifi'oring from all in greater delicacy and fineness of sculpture, 

CYCLOSTliEMA HENJAMENSE, sp. n. (PI. A. fig. 3.) 

C. testa parva, deprosso-discoidali, delicata, albida, profuiub^ sed anguste 
umbilicata ; anfractibua 5, quorum duo apicales la'Ves, mamillati, vitrei, 
cuetcris apudsuturas paullum excavatis, ultimo spiraliter septcm-carinali, can- 
nis duabus ad periphoriam quara maxime oonspicuis, undique longitudinaliter 
arctissime et oblique costulatis, oostulis supra coronulatis edgommatis, regione, 
umbilicari circa marginem carinata, deinde oostulis longitudinalibus perspec¬ 
tive delabentibus ; apertura subrolunda, intus alba ; peristomate crossiusculo 
continue. 

Alt. 3, diam. 0 mm. 

//rtft. Persian Gulf, Henjam Island, 10 fathoms, amongst coarse sand and 
broken shells. 

A little species, which appears on the borderland between Cyclasircma and 
Lioiia, the mouth-charaotors being Cyclostremoid. It is n particularly attrac¬ 
tive speoies, the seven keels on the last whorl being closely longitudinally inlcr- 
sooted by oblique ribleta, these being gemmulate at the points of junction. 

CYCLOSTREMA SUPHEMUM, sp. n. (PI. A. fig. 4.) 

C. testa mltiuta, planato-discoidali, alba, nitidula, prof unde umbilicata ; an- 
f raotibus 6, apud suiuros exoavatis, quorum duo apicales multum canalioulati, 
hevissimi, vitrei, oroteris doprossiusouliS| penultimo uni ultimo tricarinato, 
undique arctissime oblique oostulato ; coatulis Invibus, interstitiis spiraliter 
tenuistriati«» ooatularum numero ultimum apud aniractum circa 28, infra 
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peripheriam et circa regioncm umbilicarcm larviore^ coitulis ad banitn fere 
evanidia ; apertura oblique ovali, intua alba, lahro paullutn incraasato. 

Alt. 1 50,vdiani. 4 min. 

Hah. Persian Oulf, near Fao, Likewise ofl Bunder Abbas, 5 fathoms, mud 
bottom. 

A most exquisite species, beautifully cancellate and sculptured, though more 
or loss smooth below the periphery and around the narrow but deep umbilicus. 
The whorls are all channelled at the sutures, this with a lens being very distinct 
at the apex. 

The nearest ally is, perhaps, C. ehummni, Nevill (Joimi. As. Hoc. Bengal, xliv 
part 2, p. lOl, pi. viii, figs. 21,22), which is, however, alargor shell, with coarser 
sculpture proportionately. 

CYCLOSTREMA ANNELLARIUM^. sp, n. (PI. A. fig. 5.) 

C. testa parva, discoidali, prof undo umbilicata, supra plana, alba, solidula ; 
anfractibus tribus, <|Uonim ultinius magnopere aliis exsuperans, rotundatus, 
uiidique costis longitudinalibus circularibus, numero ad quinque et vigiiiti, 
prajditus, interstitiis pulchre striatis ; apertura rotundata, labro continuo, 
erassiusculo. 

Alt. l,diam. 2mni. 

Hnh. Gulf of Oman, lat. 24° 58'N., long. 50'^ 54' E., 156 fathoms. 

Exceedingly small, but well marked, being deeply umbilicate, flattened above, 
three-whorled, the last whorl largo, provided with al>out twenty-four rounded 
longitudinal ribs. We know no species exactly comparable, C. conicunt^ Boog 
Watson, being, perhaps, the nearest, from Pernambuco (‘ Challenger' Ex¬ 
pedition) ; but this, as its name implies, is conical in form. The interstices 
between the ribs are, as in C. conicum, beautifully spirally striate. 

CYULOSTRFMA PROMrNULUM, sp. n. (PI. A. fig, 0 ) 

C. testa depresso-discoidaii, dolicata, alba, minutissima, profunde umbilicata ; 
anfnvctibus quatuor, (|uorum duo apicales porlffives, subvitrei, ctetcris duobus 
spiraliter undiquo multiliratis; liris lajvibus, simul ac interstitiis, ultimo 
permagno, ad peripheriam aouticarinalo ; carina prominoute, delude ad 
basim latoribus obliquis, basi tumidula ; apertura rotunda, labro tenui. 

Alt. 1, diam. 2 mm. 

Hah. Gulf of Oman, lat. 24® 58' N., long. 56® 54' K., 156 fathoms, 

A very miniito species, deeply umbilicate, white, with the surface uniformly 
multilirate, the lira at the periphery being metamorphosed into a strong, very 
prominent, and acute keel. 

CYCLOSTREMA EUCEILOPTERON f, sp. n. (PL A. fig, 7.) 

C', testa parva, profunde umbilicata. albo-la6tea, subpelluoida, tenui, nitidi- 
UBOula, disooidali; aufraotibuB quatuor, apioali vitreo, l»vi, omnibus, propter 
♦ ATineUus, a smallorme'. 

wipoy, from thfi wingad prooeM in connexion with the Up. 
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ultimum, doprotwifl, uniliquo conccntrico tenuiliratipi^ ultimo recto, tribus 
carinia acutisaimia pnedito, prominulis, quorum auperiorc carina exlia labrum 
projccta porroctionom trialatam prajbente ; apertura rotunda, labro cxtus 
tricariuato, intus siraplici. 

Alt, 2, diam. 3'60 mm. 

riah. Oulf of Oman, lat, 24^ 68^ N., long. .06^ 54^ E., 156 fathoms. 

A wonderful littlo form, which seems from the description to como nearest 
to C\ Vematixii^ Fisch., from California. It is a disnoidally depressed, deeply 
umbilioate species, the last whorl furnished with three very prominently ridged 
keels, acutely projecting, and terminating in a triangularly winged extension 
of the upper part of the outer lip. Several examples, but by no means so 
abundant as C\ (fuadrimvinahtm, M. & »S., which was in thousands at the above 
locality. 

LJOTIA EOHALE.V^ sp. n. (PI. A. fig. 8.) 

L. testa ovato-rotunda, parva, solida, angusto umbilicata ; anfractibus 5, ad 
suturas excavatis, <juorvmi duo apictiles Imves, margaritacei, cietoris, antepe- 
nultimo uni-, ponultimo bi-, ultimo tricariuato, undiquo longitudinaliter arete 
costatis, costis crassis, intorstitiis striis longitudinalibus arete prteditis, basim 
versus, circa urabilicum, costis mngnopore tumescentibus, spatio intorstitiali 
spiralitor profundo foncstrato ; umbilico profundo, pcrspoctivo ; apertura 
rotunda, iutus albesconto ; peristornato albo, multum incraasato, obscure 
qumquangulari, contlnuo. 

Alt, 5, diam, 6 ram. 

flah, Persian Gulf, 8hoikh Shuaib Island, 10 fathoms ; Maskat, 10-15 fathoms; 
also Gulf of Oman, lat. 90' N., long. 57^ 10' E., at 10 fathoms. 

Several examples of a typical Liotia, coarser and smaller than L. echinavantha, 
but beautifully sculptured and with conspicuously thickened peristome, which 
is seen with the aid of a lens to be very obscurely five-angled, 

LIOTIA ECH/NACANTHA^ sp. ii. (I’l. A, fig, 9.) 

L, testa globosa, aiigusle sed profundo umbilicata, pallido straminea, robusta 
anfractibus quatuur, quorum apicalis deprossus, planatus, caiicris pul- 
chorrime ot arctissime soul pin ratis, antepenultimo duobus, penultimo tribus, 
ultimo sex squamarum ordinibus praxlito, squamis echinatis, spinarum instar, 
oavis, aufractu ultimo (ot ponultimo) ordino superiore, squamis incurvis, 
raagis oonspicuis, arctissime accincto, infra poriphoriam, circa uinbilicum, 
iribus ordinibus multe minoribus ; apertura rotunda, inlus margaritacoa ; 
poristomato crassiusculo, umbilico corneo, multispirali. 

Alt. 6, diam. 7*50. 

Bah, Persian Gulf, Gulf of Oman, Maskat, 10-15 fathoms. 

A very beautiful little shell, not very near any of the genus with which wo 
are acquainted. The soaly spines are oharaotoriatic, being fluted, hollow, and 


* robust. 
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profusely covering the surface, thrice-ranked on the ponultiinate, six-ranked 
on the last whorl ; but throe, however, of them are oonspioiioiiM, more parti¬ 
cularly the one in l:K>th whorls just below the sutures. Aroutid the umbilicus 
the three rows are not so highly dovolopod. The operculum is horny and 
muHispiral. 

ENIDA PERSWA, sp. n. (PI. A. fig. 10.) 

testa parva, deprosao-oonica, solidula, prof unde sed anguste umbilioata, 
albo-atraminea^hic illic, proQcipue apud peripheriam, spiraliter pallide rubro 
vel brunuoo maculata ; unfraotibus fi, apud soturaa gradatulis, quorum duo 
apioales vitrei, canaliculati, lasves, caateris, prtccipue ultimo, spiraliter liratis, 
siuiul ac infra, juxta suturas, forti carina prieditis (ultimo anfractu apud 
peripheriam bioarinato), longitudinalitor obliquissime sed obscure costulatis, 
coitulis apud ultimum sajpius fere evanidis, ad juncturaa liraruin prsccipne 
supra, gemmulatis, infra peripheriam usque ud urabilioum spiraliter 
puloberrlmo tenuiliratis; lira majore interdum cum minore alternante, 
undiqne minute gemmulatis ; apertura snbquadrata, labro paullum incrassa* 
to, regione umbilicari excavata. 

Alt. 3, diam. 5 mm. 

flab. Gulf of Oman, lat. 24® 58' N., long. 5o® 54' E., 156 fathoms. 

Allied to the typo of the genus E.japonica^ Ad., but differing in both sise 
and form. It is not so largo or handsome as the recently described E, Tmnr 
midi, 3owb., from a neighbouring locality. The sculpture is elaborate for so 
small a shell ; the liroD and carina) on the last whorl number together six above 
the periphery, while below it there are ten, all being more or less granulate ; 
the base is flattened, umbilical region somewhat excavate, mouth squatrose ; 
the painting is pale rod blotching,of a trigonal shape round the last two whorls, 
and most conspicuous at the periphery. Many examples occurred at the very 
prolific dredging-station mentioned above. 

EUCHELU8 T0WN8ENDUNUS, sp. n. (PI. A. 11.) 

E, testa oblongo-eonica, staminea, solidula; anfractibus 7, quorum tres pallide 
straminoi, apioales miuulo crenulati, subhyalini, oateris spiraliter fortiter 
coatalis; anfractu ponultimo, stmul ao antepenultimo, costis quatuor, 
ultimo novem (quorum quinque supra, usque ad peripheriam) undique 
gommulatis, intorstitiis favulosis, quadratis ; apertura ovato-rotunda, labro 
rogulariter brunneo-sonulato, intus multipUoato, margine colnmenafi 
sin uoso-crcnulato, 

Alt. 11, diam. 6*50 ram. 

Hab. Persian Gulf; Gulf of Oman, Masfcat, 15 fathoms; also at lat. 24^ 56' 
N., long. 66® 64' E., 156 fathoms. 

An Euchelm of somewhat familiar aspect, but not precisely comparable with 
any species either in our National Collection or mentioned in existing mono¬ 
graphs. 
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SOLARJELLA ZACALLES^, sp. n. {PI A. fig. 12.) 

8. depreB«(HW)nictt, profuude ot late umbilioata, pernitida, Ibdvi, aollda, 
l«io, rufo-brunnea, flammis fulgetrinia macnlisque npiralibu* hie illic 
depiota ; anfractibus 6, quorum apicalea 1J oryBiallini, Isevea, ceetoria ventri- 
coaulia, aupra, juxta suturas, regulariter spiraliter gommatis, dein oon- 
oentrioe tenuilirafcia, interntitis perl®vibu«, ultimo infra peripheriam nitido 
laavissimo, intus umbilicum pulchre multilirato, liria arote gemmaio-crenu- 
latia, oiroa umbilicum ip«um radiatim breviter multiaulculoao ; apertura 
obliqua, subrotunda, inius margaritaoea, labro ienui, columella simplici, 
neqnaquam refiexa. 

Alt. i, diam. 9 mm, 

Hab. Persian Uulf ; Gulf of Oman, Maskat, 10—45 fathoms ;al8o in lat. 24^ 
55^ N., long, 57^ 59' E., B7 fathoms, sand and mud, and lat. 24® 58' N., long. 
56® 54' E., 168 fathoms. 

Wo at first considered this species (jand so inserted it in our Catalogue f) as 
identical with Minolta gilrot^lentkns, Melv., from the Philippines J ; but, 
though extremely similar, there exist some very salient points of distinction. 
The latter is far more conical and the body-whorl obscurely bicarinate at the 
periphery, the umbilical sculpture in both being identical, this sculpture being, 
in fact, the chief point of difference between the species under discussion and 
Solamlla radiatay Phil., from the Agulhas Bank, which is perfectly smooth and 
simple as regards its umbilical region. 

'rhe species of SolarMa and Mimlia are in great confusion, and monographs 
of these two genera are much wanted. The Itev, Dr, Gwatkin is devoting 
much time to the anatomy of the various forms, and finds many vital differon- 
oes in the radula of some whose shells are nearly allied. We trust he may bo 
induced some day to publish the results of his researches. 

CALLIOSTOMA THRINCOMAJi sp. n. (PI. fig. A. 13.) 

C. testa oonioo-pyramidali, imperforata, solida, soulpiurata, pallide strami' 
nea, spiraliter fusco^maculata, vel unioolore; anfraotibus onto, apicali 
▼itreo, globuiari, caoteris stramineis, ad suturas impressis, iegulatis, spit a* 
liter undique pulcherrime granosodiralis, supra, juxta suturas, oarina pro- 
minula decoratis, ultimo anfractu ad peripheriam bioarinato; aperture 
quadrats^ margxne columellari triangulaiim iaorassato. 

Alt. 11, diam. 9 mm. 

Bai, Persian Gulf; 0ulf of Oman* near Ma 8 k 0 t,lat. 28*^30' N., long. 67® 
Siy B., 88 fathoms. 

Near C. ^findiara, Ueeve. A highly chased and sculptured species, though of 
small dimensions, and oonspicuously keeled around every irhorl Just above the 
sature, the last whorl at the periphery being bicarinate. 

* extremdy hestttiful. 

t Btec, Zool 8ec. ISOli 

J Jpnrn. of Coach* vi., p. 467, pU fig. 8 (1891). a hattleuumt. 
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LEPTOTEYRA RUBENS, sp. n. (PI. A. fig. 14.) 

L, iesta globoHa, parva, imperforala, golida, nitidtila, infra lajviflBimuj pallide, 
Btraminea, flammia caBtanoin deoorata; anfractibua 4-5, quorum apicalea 
apice ipflo vitroo-albo, mamillato, orotori« gradatiilis (ultimo rotundiore), 
undique infra medium lajviboB, nitidiw, supra arete spiral iter buIcuIosIb, 
ultimo ad peripboriam pallule apiraliter zonato, infra ad buRim pulchro 
rubente; apertura rotunda, labro vix incrasaato, nisi mnrginem apud coin- 
mellarem albo-calloRum, nitidum. 

Alt. 4, diam. 4*50 mm. 

Hah, Gulf of Oman, lat. 24° 68' N., long 68° 54' E., 156 fathomn. 

A highly coloured little ghell, which occurred somewhat plentifully at the 
above locality. The many specimenH we have seen agree in sculpture and 
coloration almost uniformly. Near L. iieta, Montr. 

TRJCHOTROPIS PULGHERRIMA, ap. n. (Pi. A. fig, 15.) 

IT. testa tenui, supra pergracili, attemiato-fusiformi, alba vel Htraminea, och- 
racea opidermido conteota; anfraotibus octo, quorum duo apicales hyalini 
leaves, oeeteris multum apud Huturas impreBsis, spiralitor acute bicarinatis, 
ultimo quadricarinato, epiderraide quasi-costulas longitudinales setulosas 
arcto preobente; apertura late ovata, in typico specimino anrantia, in 
minore alba, labro etfuso, tenui, columella fere recta. 

AH, 24, diam. 12 mm. (sp. maj.). 

Hah, Gulf of Oman, on telegraph-cable, lat, 27° 12' N., long. 61°60'E., 
25 fathoms. 

We have already*^ described another Bpeoies of this usually Arctic genus from 
the Gulf of Oman, viz. T. Toumaendi—v^ much smaller form. The present is 
far handsomer, being conspicuous for it« graceful, rapidly attenuate whorls, 
much impressed suturally, the upper whorls twice, the lowest four times cari¬ 
nate. Two examples so far only obtained, the perfect larger example orange- 
mouthed, the smaller white. A third species, as yet undesoribed, has lately 
been found to occur in small quantity in the dredging at 156 fathoms in the 
Gulf of Oman. 

SOLARIUM (TORINIA) CERDALEUM^, sp. n. (PI. A. fig. 16.) 

S, testa auguste umbilioata, solida, pulchre soulpturata, deprosso-conica, futeo- 
straminea ; anfractibus 5, quorum 1^ apioales pallide rufi, nitidissimi, hyalini^ 
emteris quatuor ordinibus gommarnm spiralium, intorstitiis minute unisiriatis, 
prseditis, quorum inferi regulariter hie illic brunneo-maculatis, in penuUimo et 
ultimo anfraotu ordine summo, juxta suturas, magno, gemmulaio, ultimo ad 
peripheriam tribus carinis conspicuis brunneo-maculatis, simul ac infra, apud 
basim, septom ordinibus spiralibus decorato, duo circa umbilicum gemraulas 

* Proo. Zool, 8oo. 1901, tol. il. p. 860, 
t xip5«x<or,advautageoq$* 
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maxima^ crenolliferas pr^bontefi, infeorstitiis spiraliter unistriatis; apertura 
obsoare quadrata, intud «uboohraooa, nigro-brunneo zonata, labro angulato, 
tcsnui, margiuom ad cH>lamollarera nitido, albo, incrassato, spiraliter tomato, 
Alt, 5, diam. 8*50 ram. 

Hah. Persian Gulf, Fao, on telegraph-cable, November 1902. 

Of the same alliance as S. dormomm^ Hinds, etjUndracmin, Mighels, &c., but 
differing in the several oharaoters as above given. 

SOLARIUM ABYSSOnUM, sp. n, (PI. B. fig. 1.) 

S. testa parva perdepresaa, acutissime carinata, prof unde umbilicata, toiuii, 
albesoente ; anfractibus quatuor, quorum apicales 1J tumidi, porlteves, hyalini 
cficteris apud siituras anguste canaliculatis, supra, juxta auiuras simul ao infra, 
spiraliter liratis, interstitiis utriuqu aroto gemraulatis, dcinde superficio media 
nitida, irregularitor longitudinalitor oblique striata, ultimo anfractu circa 
peripheriam acuticarinato, carina utrinque plano-marginata, infra, basim 
versus, spiraliter unilirato, dein superficio intermedia longiiudinaliter rudU 
oronata, circa umbilicura ipsum duobus gemmularura ordinibus instructa, 
urabilioo pulchre scalar! ; apertura trigonali, labro tenui, umbilicum nequa- 
quam obtegento. 

Alt. 3, diam. 6 mm. (spec. maj.). 

Hah. Golf of Oman, lat. 24° 58' N., long. 56° 54' E., 156 fathoms. 

A groat many examples, but no live specimens occurred, and but few in per¬ 
fect condition. Allied to 5. oxytropia^ A. Ad,, in form, but not in sculpture. 

FLUXINA DALLIANA, sp. n. (PI. B. fig. 2.) 

F, testa porminuta, albo-hyalina, immaculata, depresso-cliscoidali, umbilicata; 
anfraotibus 4, quorum apioalis globosua, mamillatus, submimorBus, coateris ad 
suturas oaualioulatis, vontrioosulis, IrovissimiH, ultimo ad peripheriam acuticari¬ 
nato, Carina marginata, sub lento elegaiitissime et minutissimo orenellifera, basi 
oonvexiusoula, circa regionom umbilicarem pauUum oxoavata, umbilico angUHto, 
set prof undo, Bcalari,margine acuto, simplici; apertura subquadrata, colnmellu 
recta, supra umbilicum triangulatim reflexa. 

Alt. 75, diam, 1*60 mm. (sp. min.). 

I, „ 2 „ (sp.maj,). 

JT«6. OuI£ of Oman, lat. 24® 68' N., long. 56° 64'E., at 166 fathom*. 

One of the most minute of recent shells ; it agrees, however, in many parti¬ 
culars with Fluxina dincula^ Dali®, dredged kx the 'Blake' Expedition off 
Dominica, W. I., at 982 fathoms. This, however, is nearly five times as 
large as our species, which was very rare in the above station. 

We venture to dedicate this very interesting addition to the Oriental fauna 
to Dr. W. H, Dali, of Washington, who has done perhaps more than atiy other 
author to elucidate the benthal Mollusoan fauna, and is the founder of the 
genus Fluxim. 


♦ Bull, KaSi Comp, 35ool. Harvard College; vol. xtjji, p. 278 (ISSft). 
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EOMALAXIS CORNU^A MMONIS, sp. n. (PI. B. fig. 4.) 

H, teftta minuta, aiy)a, omnino ovoluta, delicata, dopre««ulo-discoi(lali; anfrac- 
tibua quatuor, quorum duo apicales couricxi, vitrei, globoai, duobus ultimis 
hexagonis, utriuque tri-KJarinatis, RquamoRia, carinis sox minute ct formoBissim© 
cohinulatifl, undiquc longitudinalitcr tenuiliratiH, liriH arctis, incoiiRpicuis ; 
aperture Hox-angulata, intun alba, labro tenui, 

Alt. 2, diam. 5 ram. 

HoIk Gulf of Oman, lat. 24° 58' N., long. 50° 54' E., 150 fathoms. 

A very extraordinary, though minute, Hpocioa, the chief peculiarities con¬ 
sisting in the nonifdotoly evoluie hexagonal whorls, the keels being most 
beautifully echinulate, Ujo spaces also between the carinte are longitudinally 
Urate. In form it is discoidally depressed, with two glassy globular apical 
whorls. Wo cannot exactly follow the reasfms which prompt Dr. Fischer 
(Man. de Conch, p. 714) to propose a subgenus PsfiudomahmH for //. zancka, 
Phil., and consider all the true TTomalaxiH, Dosh., tertiary fossils. In our 
opinion both tho species now' de.scribcd belong to the typical gemm, and it 
would be impossible to disassocialo /i. (Wats.), described as a 

Bifrontia, from them. In ilie latter the last whorl is partly evoluto., 

The Jiov. II. Boog Watson (Report ‘Challenger’ Exped. xv. p. 157) would 
allow the barbarous term Oinalarh, Dosh., 1832® (afterwards altered to Hom 
malaxAH), to lapse, it being dt;rived from two languages, and institute Bifronlia, 
also of Deahayes, 1833. But we fear that very many terms used in Zoology, 
and accepted, are likewise of hybrid origin, and Ilomalaxis must therefore 
stand, in spite of its disadvantageous origin. 

HOMALAXJS JiOTFLA^CArriARINEA sp. n. (PI. B. fig. 3.) 
n, testa minuta, dopresso-discoidali, alba, delicata, semievoluta; anfractibus 
quatuor, rectis, utrmque bicarinatls, apicali imraerso, simplici, anloponultimo 
hevi, parum niteiiie, pcnultiino, simul .ao ultimo, pulcherrimo sculpturatis, 
evolutis, utriuque bicarinatis, cariuis—prieoipue oxtornis—apud raargines mi¬ 
nute eohmjdo-creuulalis ; aportura quadrata, lubro tenui, margin© columellari 
paullulum reflexo. 

Alt. 1, diam. 3 mm. 

If ah. Gulf of Oman, lat. 24° 58' N., long 56° 54' E., 150 fathoms. 

A most oxq\hsiio shell, in many points resemVding If, zanefea, Phil., but 
more delicate in every detail. Jl, dinjunda, Lam., a tertiary fossil from Orignon, 
is very much larger hulood, but comes in the same category as our Bpeciea, 
which occurred frequently at the above locality. It bears, in miniaturo, an 
almost exact resemblance to a catherino-wheel, heiico the specific name, 

CRlUTHfUM VEHRCUNDIJM^, sp. n. (Pi, B. fig. 5.) 

C, testa parva, solidluHoula, ologauter fusiformi, attenuala, pallide straminea ; 
anfrac tibus decora, (juor um apicales duo fusci, non hyaliiii, emteris apud 

♦ Boahayee, Encyclop, Method, vol, iii, p, efiO. ~~ ^ 

t Vereemdm, xnodoet. 
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Buturafl multum impressiw, tumiduliH, tribun Hris spiralibuH, ultimo quatuor 
ommno accijujtis, longitudinalitor costulis obliquiH docoratiH, ad juncturjw 
ctMlularum liranunque gcmmuUferi>i, gommuliHlajvihus,nitidis, anfractibus hie 
illio variciforw ; apertura oblonga, labru paullum incrassato, apud basim 
prolongato, columella fere recta. 

Long. 4*20, lat. 1 mm. (Bp. luaj.) 

Hah. llnlf of Oman, lat. 24® .W N., long. 50® 54' E., 150 futhomH, 

A fairly abundant little species, which may be distinguished by its pale 
Htraw-colour, irregular varices, ohaimollod auturcB, and gominuled lira). The 
most frequent form, however, is nmaller than that selected for the ty[)o, the 
ape.'c and general shape being the same, while the whorls are loss ventricose, 
a!id there is rarely to bo soon any trace of varices. This small form may 
possibly bo a separate, very nearly allied species ; if so, the line of demarcation 
is almost too slight to permit of verbal differentiation. 

SCISSURELLA (ETIlERIA^^^.n. (PI. B. fig. 0.) 

8. testa parva. helicifonni, angulatim ovata, obtecto umbilicata, supra 
depro-sso-conica, undique alba, delicatissima, oleganter sculpiurata ; anfracti- 
bus 4, quorum apicalis parvus, manullatns, cieteris infra, juxta siituras, bica- 
riuaiis, undique longitndinater oblique tonuiliraiis, ot spiraliter obscure 
siriatis, sub lonte ad juncturas pulchre ei minutiasime gemmulatis, ultimo ad 
peripheriam bicarinutu, inter oarinas ad labrum siuu pcrkmgo, angusto ; 
apertura subrotunda, infcus alba, labro ad sinuni paullum etfuso, margin© 
oolumollari supra urabilicum aagustum extenso, 

Alt. 1*28, diain. 2 mm. 

flah. Gulf of Oman, lat. 24^ 58' N., loug.50'^ 54' K., 150 fathoms. 

Olio of two species of Smmrdla extracted sparingly from shell-saiid gathered 
at the above rich locality, in company with what we are inclined to consider 
S. aciloma, Watson (c/.' Ohallengor ’ Report, xv. p. 114, pi. viii fig. 3, a, 6). 

The species before us is exceedingly boautifu) and delicate, the surface finely 
sculptured, with the anal slit narrow and a millimetre in length. There is some 
affinity to S. aiklonia, Watson, from Pernambuco, but our species is far more 
deprossodly conical and the outer lip more prolonged at the base. 

FOSSARUS (COUTHOUYIA) UNICAUINALIB, sp. n. (PI. B. fig. 7.) 

F. testa minuta, angusto umbilicata, oblonga, nivoa, pulcherrimo sculpturaia, 
aufraotibus quinque, quorum duo loQvos, vitrei, globosi, apicales, cietoris 
turritis, undique loogitudinaliter tenuiiiratis, simul ac spiraliter delicatissime 
striatis, anfraotu penultimo cum ultimo infra, juxta 8uturaH,con8pioue unicari- 
nato ; Carina otiam oonspiciia circa umbilicum, usque ad basim peristomaiis 
in quo inamorgitur, suocingenda ; apertura ovata, peristomate nitido, oandido 
incrasgato, planato, margine oolumellari quoque incraasato. 

Long. 3, lal. 2mtn. 

Hah. Arabian Sea, off Bombay, lat, 18® 48' N„ long. 71® 45' E,, 40 fathoms. 
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An excessively small pure white Conthouyia, but of most distinctive character, 
the sculpture being remarkably ornate and fine. The last two whorls are 
sharply keeled, and on the body-whorl another keeled projection surrounding 
the narrow umbilicus merges at the base with the while, thickened, and 
flattened peristome. Aperture ovate, columellar margin thickened. 

ADEORBIS AXlOTIMim,^ sp. n. (PI. B. fig. 8.) 

A. testa pauUum deproBsa, prof unde umbilicata, alba, delicata, subpolluoida 
anfractibus 4, quorum apicjalis fore imxuersuH, minutua, huic proximus anfrao- 
tuH magnojiore inflatus, nitidulns, ultimo coeioros multum oxsuperanto,undiquo 
cum penultimo. tonuiasime longitudinaliter striato ; uperlura magna, ovato- 
rotunda, labro tenui, simplici, continue. 

Alt. 75 diam. 2 mm. 

Hah, Gulf of Oman, lat. 24^ 58' N., long. 50® 54' E., 15G fathoms. 

Very delicate and subtransparent; the apical whorl is almost immersed and 
depressed owing to the tumidity of the next, which is shining and almost 
smooth, the last whorls being beautifully and finely striate. 

ERAIO RECONDlTA,\ s{). n. (PI. B. fig. 9.) 

E. testa parva, nitida, alba, laDvissima, tenui ; anfractibus 5f, apioali obtusa 
raamiJlato, cadoris Irovibus, immaculatis, ultimo magnopere exsuporanto; 
apertura angusta, labro supra paullum olfuso, nitido, albo, incrassato, intus 
minute denticulate. 

Long. 5, lat. 3mm. (sp. maj,). 

Hah, Gulf of Oman, lat. 24' 58' N., long. 50*^ 54' E,, 156 fathoms. 

Var. (vcl sp.?) IIAPLOCHILA , nov. (PI. B. fig. 10.) 

E, testa ut supra, sed labro intus simplici, piano, nequaquam dentioulato. 

Uah, Gulf of Oman, cum prweedente. 

Although this var. is not denticulate in the inner side of the lip, We cannot 
disassociate the two forms of this interesting Erato, It is evidently benthal in 
its habit, and the discovery of more specimens may furnish links to bind these 
two forms yet closer together. 

EULIMA DECAGYRA, sp. n. (PI. B. fig. 11.) 

E, testa minutissima, Candida, poliia, fusiformi, suporne multum attenuats ; 
anfractibus 10, apicali obtuso, diaphano, pornitido, cteteris applaimtis, politis, 
ultimo basim versus ovato, solidiusculo ; apertura parva, ovata, labro paullum 
inorassato ; columella declivi, apud basim angulatim incrassata, nitida. 

Long. 2*75, lat. Imm. 

Jlab. Gulf of Oman, lat. 24® 58' N., long. 56® 64' E., 166 fathoms. 

A shining, white, polished species, noteworthy for its gradually attenuate 
spire, ovato thickened base, and aperture proportionately small. We do not 

• «5»oT</wofp worthy of hononr. 
t RmndUut, hidden 
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know” any EuUma oxaotly comparable nor, vre may add, so minute. Wo are 
indobted to Mr. Sykoa for having extrioatod two oxamploH from a mass of 
BhellHsand. 


RJSSOINA ISOSCELES^, sp. n. (PI. B. fig. 12.) 

R, testa oleganter attenuato-fusiformi, cinereo-alha, solidula ; anfractibns 9, 
quorum .^apioales hyalini, bulboso^globularos, ofoteris longitudiualiter arcto ooa- 
tulatis, apud supernos magis fortibus. pauoioribus, undiquo sub Icnte spiraliior 
tonuisHime siriatis, infra periphoriam ultimi anfractus angulatam evanidia ; 
apertura ovate, labro effuao. basim versus paullum producto. incrassato 
columella obliqua. 

Long. 6*25, lat. 2 mm. 

Hab, Gulf of Oman, lat. 24° 58' N., long. 56° 54' E., 156 fathoms. 

An attenuate graceful species of the typical section of the genus, angled 
below the periphery, nine-whorled, the three globularly bulbous apical whorls 
beiug distinctive, the longitudinal ribs on the fourth and fiifth whorls being 
fewer and more pronounced than on the lower—indeed they become obsolete 
below the periphery of the body^whorl. With a lens the delicate spiral stria- 
tion is disoornible. Mouth triangularly ovate, outer lip produced at the base. 

RIS80INA (ZEBINA) REQISTOMOIDES, sp. n. (PL B. fig. 13) 

/f. testa permioima, globulari, solidula, laDvissima, nitida; anfractibus 5 
quorum apioalis obtusus, vitreus, oaeteris apud suturas subimpressis, ventri- 
oosulis, ultimo paullum elfiiso, obliquaio; apertura ovato rotunda, labro 
incrassato, albo, nitente. 

Long. 2‘2o, lat. P60, mm. 

Hah Gulf of Oman, lat. 24° 58' K., long. 66° 54' E., 156 fathoms. 

Very minute, but extremely interesting. We are indebted to Mr. E. B. 
Sykes for its discovery, while sorting shell-eand received from the above most 
rich dredging, li is much smaller and more globose than any Zebina yet 
described ; the peristome is wonderfully incrassate for so small a shell and 
quite simple, never dentate, thus being unlike any of the numerour^ varieties 
of jR, tridmtata, Mich., EuUma curta, 8owb. The facies is oulimoid, but it 
possesses the apex of Ri$mina, and we are satisfied as to its location here. The 
trivial name is suggested by its form, when magnified, though more globular^ 
somewhat resembling terrestrial Reffigtoma/meum, Gray. 

ECLIHELLA CARMANJCA, sp. n. (PI. B. fig. 14.) 

E, testa minuta, fusiformi, albodaotea, lEevissima, polita, ienui; anfractibus 
8-10, quorum apiealos hoterostrophi, hyalini, laotoi, oBBieris fere rcoiia, apud 
WOturas leniter canaliculatis, supernis paullum gradatis, ultimo recto, pro« 
longato ; apertura quadraiorotunda, labro recto ; oollumella obliqua, simplici. 
Long. 4f lat 1*20 mm, 

* WitiKnf^from the basal ihonldeied angles. 

IS 
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Hah, Oulf of Oman, lat. 24® 58® N., long. 6G® 64' E., 156 fathoms. 

A pnre white, polished, fusiform species, very slightly attenuate ; upper 
whorls gradate, all slightly channelled suturally, more or loss straight. Mouth 
somewhat square, outer lip porrect, squarely produced at the base. Columella 
oblique, simple. Several specimens occurred. Not so elegant as E, 

Molv., the only other of the genus yet recorded from this region. Carmania,*’ 
from whence the specihe name is taken, is the ancient name of that portion of 
Persia impinging on the northern shores of the Oulf of Oman. 

(jTo he continued') 
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LIST OF INDIAN BIRDS’ EGGS 
IN THB Bombay Natoual Hibtoky Socibty’b Coixbotion 
ON 1 st Sbptkmbkr 1904 . 
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Soientifio Name. 


Order I—PAfiftRHBB. 

Family—C orvids, 

Sub-family-~CoBviN.^L 

CormLi* conix •«. 

„ macrorhj/uchutt 
apUnnhv^ 
inunlum 
Piai raattcn 
Utociima orrlpifalU 
Cixua aUinttusif* ... 

Pcvtlrociffn rufh ... ... 

„ /limnlayrmiM 
ff J'ronUili^ 

Sub-family PabikJK. 

Parwt atvireptf .. 

,, moiUicoi^i ••• ... ». 

^giihaliscU’S crythroctphalm .. 
Scasorkyuchus gtUai'iis 

Pamtly—O ratbkopodidji. 
Sub-family CRATBnoi*omN.« 

Dryontiiite.^ ruJicoUis 
Garmltiif: h’VC<^l(yi>hm 

^ fnoniligcr 
„ fjul/iritt 

/anthocinda ruUjularU^^ 

Trochalopterum clirytiopterum 

yi phmicexm 

yy simlie 

,y cackinn/ins 

yy virffafum 

Btaclockhht rntruilna 

Argyn eawlata ••• 
gidarh ^ ... 

yy fnaholmi . 

Cral:«ropii^ canorun ••• 
Ponuitor/i inns 

„ obtiiuruj* 

„ fcrrucfhnniit'H 


English Name. 


- bo 


The Raven .. 

Tbo .lunglo-Crow . 

The Indian llouee Crow 
The BurmeBO IlouBe-Crow .. 
I he Magpie .. ... •* 

The Hod-billed Blue Magpie 

The Green Magpie . 

The Indian Trw-pie. 

Tho.Tlimnlayan Tree-pie 
The Black-browed Tree-pie .. 


rho Indian Grey Tit — 

'Pho Green-backed Tit 
The Hed-hoaded Tit 
The Hoary-hcaded C'row-Tit... 


Tho IlufouB-necked Laughing-! 

Thrush . 

The Himalayan White-crested Laugh 
ing-Thrush •. 

Tho Black-gorgetod Laughlug- 

Thruflh. ... . 

The Necklacod Laag:hing-Tbrush 
McClelland’s Lan ghing-Thrush 
The Tlnfoiuj-chinned Laughing-I 

Thinish ••• »• 

The KasteTn Yellow-winged Laugli< 
ing-Thrush ... *«• 

Tho Crimson-winged Laughing-] 
Thrush 

The Western Variegated Laughing* 

Thrush ••• . 

Tho NllKiri laughing^Thrush ...j 

The Manipur Streaked Laughing-] 
1 hmsU 

'Ilie Spotted-breasted Laughing- 

Thrush ••• .« ••• • 

The C^ommou Babbler ... • 

Tho White-throated Babbler 
The lairgo Grev Babbler 
Tire Jungle Bahbler 
The Slaty-he»ded Scimitar Babbler 
Hume’s Scimitar Babbler 
Tho Coral-billed ScimiU r Babbler. 


4 

4 

5 
2 
a 

4 

C 

2 
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".g No. in 
o| F.,Brit. 
India. 


Scientific 


English Name. 


8tib-faraiJy-« Timkltin a:. 


Timeluf frUata ••• 

Dumcfiti hypnythm 
Pyctorhi^ smevsis 
Pellornmm mmidcltii 
„ ruficcps 

„ ianotiim 

Drymoocttaphm ticlelli 
Al<cij>pe nepaltoutis 

ff phtRoct^phala 
1 . pMy rir ... 

Stochyruh n iffriceps 

„ v hr yum 

^tachyrh iilopniA rvfictps, 


Sub-family BRACixYi'T]siiYaiN.i2. 

MyiopJioneUfi femininchi ••• 
horxjicldi ... 
Laruivora hrttunm ••• 
Brachyptf ryx mjiventris 
Vrymochares nepalemU 
Hodymn i Uj* p h am icu roi deA 
Testa cyanivmtris 

Sub-family—S ib 

Actinodui'a epcrtoni ••• ••• 

Tuhina nigrtmeutim .* 

Zostcrops palpebrosn. •»» 

„ simplex .»• ... 

Ixului flavicollis . 

Sub-family— •LlOTiiiOHiNiit. 

A'githinn tiphia ... 

„ iiigrilutm ... .ni 

ClUortjpsif^ jt-rdoni .. 

M* !sw argeniauri* ♦,* •». 

r»aroglo9sa spiUrDteni ••• 

Bypocolim nmpdmm 

Bub-family—BiiA(7HYP0mN.a!;. 

Crinlger Jiavcolus ,, 

Bypstpiics ymroiden 
Uemixus Jlavala ••• ... .. 

Molpastes huemvrrhous ... „ 

„ burmanicus ••• 

bengaleiuit ... „ 

leucogenys . 

Otocompsa emcria ... „ 

„ fusciraudata „ 

Jlatwentrii ... , 

Pycnonotus Ivtcolm **. * 

,, bluri/vrdi .„ 

Family—D iorurid.« 

PicruruM nter .•« 

,, lo7igimud(tf W‘ ««• 

„ uineraccus « 

(Jhaptin Knea . 


... The Red-capped Babbler .« 
... The Rnfoniiulxjlllod Babbler ... 
... The Yellow-eyed BsbVer ... 
. MandelllV Spotted Babbler ... 

The Spotted Babbler 
... The Assam Babbler ... 

... Tickell’ft Babbler . 

... The Nepal Babbler . 

... The Nllgiri Babbler ... 

The Burmese Babbler... 

... 'JMio Black -throated Babbler 
... The Golden-headed Babbler.. 
.. The Red-headed Babbler .. 


The Himabyan Whistling-Thrush 
The Malabar Whistling-Thrush 
The Indian Blue Chat 
The Bufoiv-bellied Short-wing 
The Nopal Bhort-w^g 
. Hodgflon’s Short-wing ^ 

'The Blaty-bellied Short-wmg 


. The Rufous Barwinir 
. The Bjack-fbinnod Yubina .. 

, The Indian White-eye 
. Swinhoo’s White-oyo •• 
, The Yellow-naped Ixulus .. 


The Common lora 
Marshall’s lora 
Jerdon’s Chloropsii 
The Silver-ffkred Mrsia 
. The Spotted-wing , ■ 

. The Grey Ilypoeolius... 


► The White-throated Bulbul ... 

. llie Himalayan Black Bulbul 

. The Brown-eared Bnlbul . 

. The Madras Red-vented Bulbul 
. The Burmese Bed-vented Bulbul ••• 

. The Bengal Red-vented Bulbul 
. The Wbite-ch«eked Bulbul ••• 

. The Bengal Bed-whiskered Bulbul... 

. The Southern Red-whiskered Bulbul 
I’he Blaek-crested Yellow Bulbul ... 

- The White-browed Bulbul ... ••• 

. Blantord's Bulbul «•« •••I 


The Black Drongo ... 
The Indian A^ihy Hiongo 
The Grey Dremgo ... 
The Bfonsed Brougo ... 
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1 

* i f 

No. in 
Brit. 
IndU. 

BdontiOc Name. 

1 

English Name. 

52 

’sS. 

iS 

■4 

81 


Chibia hottmU)t.ta . 

The Hair-created Drongo 

2 

82 


WirvBga remifir ^ ... 

The T..eH«er Ilaoliet-tailed Drongo ... 

6 

88 


DiiBcmuruB paradiMrus ... 

Fatnily—CBRTHUDiV., 

The Lnrger Uackot-tailtd Drongo 

2 

84 

847 

Salpomix spilonota . 

The Spottod'Grey Croeiwr 

1 

85 

867 

Pnoepyga pmilta ... »•. 

Family—SYLvni)^.. 

The Brown Wren . 

3 

SB 

868 

AcroccphaltiA fimtorm/L* 

The Indian Great Keed-Warlder ... 

C 

87 

874 

Orthotomuh sntorinn 

The Indian Tailor-Bird 

8 

8K 

881 

Oi$ticola cursitan.H ... 

Th(? Rufous Fantail-Warbler ... 

6 

80 

882 

FmnU inia gmail ij» .. 

Frankliri’s Wren-Warbler ••• ... 

8 

00 

888 

,, ru/'nAGCUA . 

Be;ivan*B Wren-Warbler . 

6 

91 

884 

„ htwhanuni . 

The hufous-fronted Wren-Warbler. 

8 

92 

894 

Ilwoiais ramn . 

iSy/n»a jerdoni ... ... 

Sykes’Tree-Warbler ... ... 

S 

oa 

899 

The EaHieru Orphean Warbler ... 

2 

94 

402 

)) affinU . 

The Indian Lesser White-throated 
Warbler . . 

1 

»r» 

424 

Acanthnpncuate magniroAtrU 

Th. Larffe-biUed Willow-Warbler ... 

1 

90 

484 

Cryptolopha xanthmchuta 

Hodgson's Grey-hesded B'lycatcher- 
Warbler . 

8 

97 

448 

Jlorornh fortipee . 

The Strong-footed Bneh-Warbler ... 

3 

98 

468 

S»y<i crinigera .. 

Th'^ Br.i* 11 Hill-Warbler ... 

1 

99 

468 

Pnnia fiaviv^ntrii ... 

The Yellow-bolHed Wren-Warbler. 

4 

100 

464 

If iocuiHs tt* •». ••• 

The Ashy Wren-Warbler 

4 

101 

465 

,, A^lftntica ... . 

Th<* Junglo Wren-Warbler ... 

6 

102 

466 

II tnonnata ••• ^ 

Family—IiAOTiDA. 

Sub -family—liANiiN m • 

The Indian Wren-Warbler ... 

6 

108 

469 

Lanius lahtora . ••• 

The Indian Grey Shrike . 

8 

104 

478 

1, ffiitaiw ... .. 

The R-^y-backed Shrike . 

7 

105 

474 

yy rotlurioiih’S 

The Hurmese Shrike ... ... 

4 

100 

475 

II nigrloi'ps .. 

Tbo Btack'headod Shrike . 

8 

107 

476 

„ eryihronotus .*« 

The Rufons-backed Shrike ... ... 

12 

108 

479 

1 , UabellinuH ••• 

Tephrodornii poruUcerianus 

The Pale-brown Shrike . . 

4 

109 

488 

The Common Wood-Shrike. 

8 

no 


Periorocofw '/yfirgriniiA 

The SmsU Mlnivot 

3 

111 

601 

„ FTiithropyjht^ 

The White-belUed Mini vet «.« 

2 

112 

610 

Or(mcaltA$ macti .. 

Sab-family-^ Aht avin jii. 

The Large Cuokoo-Shrike . 

1 1 

115 

612 

Artamm /uscut 

Family—OBiOLiDJlu 

The Ashy Swallow Shrike ... «« 

I 8 

114 

518 

Oriohis IruK^eo ... •«! 

Famlly^STCRinDJB. 

. The Indian Oriole ••• «• 

. 8 

116 

520 

Stumu« humii ... 

. The Himalayan Starling 

. 4 

116 

588 

Stumia nialabartca 

. The Grey-headed Myna 
. The White-winged Myna ... 

. 5 

117 

589 

II nemvrkaiti 

. 4 

118 

644 

Ternsnuchfiii pagodarum,^ 

. The Black-headed Myna 

. 6 

119 

MO 

Aicridothet'ns iriidU ,** 

. The Common Myna «•. •«. 

. H 

120 

■4m 

II gin<jiniam0,,m 

The Bank M yna . 

. 8 

121 



. Th« Jnngle Myna 
t The Siameae ifyna 

1 

122 

658 

„ grandi* 

* 2 
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' No. of 
Species. 

ISTo. in 
Brit 
ludlu. 

Bciontilic Name. 

English Name, 

“ & 
d^" 

12H 

556 

StiirRopn^tor anitra ... 

The Piofl Myna . 

"r, 

J24 

550 

,, .mparcUiaris 

The Burmoflo IHod Myna . 

7 



Family—MrsoKJAPiMi. 



125 

508 

Cijoriiift suporcdifirU ... 

The Wliite hrowed Blue Flycatcher. 

3 

126 

576 

ruht^CiiloidcB 

The Hlne-throated Flycatcher 

5 

127 

570 

yy tldcchtl ... ••• 

Tickell's Blue Flycatcher ... 

8 

128 

579 

StopftroUi mclonops ... 

'I’he Verditer Flycatcher . 

3 

129 

581 

y> nlbicuudafn ^ 

Tlie Nilgiri Bliio Flycatcher... ... 

4 

ino 

688 

Alttconnx lufiroatrin ... ... 

The Brown Flycatcher . 

4 

lai 

590 

„ mustn't ... 

Layard’s Flycatohor. 

1 

132 

591 

Ochvijmila niffriru/u 

The Black and Orange Flycatcher.^ 

2 

laa 

592 

Ciilicicapa ci'i/loBcyiitis ••• 

Tlie (4rey-headed Flycatcher 

2 

134 

596 

Niltam. rn(t<vjri<;orlrp 

Tho Small JViltava .. 


185 

698 

TtrpsiphoRv jhirndi&i ... 

The Indian Paradise Flycmtcher 

7 

iBi; 

590 

yy (7^^l'U tS ... 

'i'ho Bnrinewe ParadiHe Flyc^atcher ••• 

6 

137 

001 

Uypothynus aztitra ... 

The Indian Black-uaped Fly¬ 





catcher ... ... 

C 

188 

0U4 

llhipdiw^a alhij'rontata .»• ••• 

'I’he White-browed Fantail Fly¬ 





catcher .. . 

3 

139 

005 

jj (iW.)t.coW,n ... .. 

The White-throated Fantail Fly- 





CHtchcr . ••• 

2 

110 

007 

ty pcctoralh . 

'riie White-spotted Fantail Fly¬ 





catcher ... ••• 

3 



Fam ily—T U RDI DiE. 





Sub-family~SA XI COLIN A4. 



HI 

008 

Pmiincoln cupnUa 

The Common Pied Bush-Chat 

3 

142 

009 

p a train . 

The Southern Piod Bush-Chat ».« 

4 

148 

015 

Orciroln ferrea ... ••• 

The Dark-groy Bosh-Chat . 

3 

144 

018 

Siixicohi picMa . 

The Pied CW 

6 

145 

1 028 

yy chrympygla . 

'J'he Rod-tailed Chat ... ••• 

2 

M(; 

629 

Cercotncla /used ««• ... 

The Brown Rock-Chat . 

7 



Sub-family— Roticillinac. 



147 

031 

Hm kurus guttatun .. 

The F.aBfern Spotted Fnrktall 

3 

148 

032 

yy tcIiUtnoeus .*• ... 

'rhe Blaty-backed P'orktail •«. 

2 

149 

033 

y, immacuUitun ••• 

The Black-backed ForkUll . 

H 

150 

044 

RiUirAlla rufivcnCrin ... 

The Indian Redstart ... ... 

2 

151 

059 

Notoilda li'ucura ... ... 

The WhitoHailed Blue Robin 


152 

001 

1 Thamnohm camhaiensis ... 

Tho Brown-backed Indian Robin ... 

2 

168 

062 

,y fiUicata . 

The Black-backed Indian Robin 

8 

154 

008 

Copnychun mularu ... 

The Magpie-Robin . 

B 



Sub-family—T urdinw®. 



165 

007 

Mei'ula nxmilVma .#• ... 

The Nilgiri Dlack-BIrd 

' 8 

150 

071 

„ nigripilcii^ 

The Black-cappwl Hlack-Blrd 

5 

167 

673 

,, castanm ... 

The <4rey-headod Ouzel . 

8 

158 

070 

yy houlbotll ... 

Tho Grey-winged Outel . 

1 

159 

678 

,, unkolor . 

TickelPa Ouzel . 

4 

100 

083 

Geoc-khla wnrdi 

The Piod Ground-Thrush ... ... 

3 

IGl 

685 

yy cyavonedus ••• 

The White-throaterl Gronnd-Thrush, 

2 

102 

680 

yf citrina ... 

The Oran^headod Gronnd-Thrush, 

4 

168 

001 

Petraphila vinclorki/ncJia 

Tho Blue-headed Rock-Thrni^ 

3 

164 

6‘>3 

yy upanun . 

The Western Blue Rock-Thrush 

2 

165 

095 

Turdus visetvorun . 

The Missel-Thrush .. 

1 

106 

099 

Ort'ovhida nilgirktfsh .... 

The N ilgirl Thrush . 

1 

107 

705 

Zuothem marglnata 

The Lessor Browa Thrush „♦ 

3 


Egg*. 





LIST OF INDIAN BIRDS^ EGGS, 


m 


<4-4 1 

o S No. m 



.‘g , F., Brit. 
(§!• i 

Sciontlfic Name. 

English Name. 


Family—PLOCBiD.K. 

8ul>-family-->PiX)ciciNMt. 

108 720 Plncem boy<j ... .Tho Rayji . 

IGO 721 ,t meyarhyuchxis ... ... Tho EttMtern Baiya ... ... 

170 722 heny<ili'Hsi» .Th'- Hlack-tl^roatoil Weaver-Bird 

171 72;» ti mantjur ... .The 8triat d Weaver-Bird ... 

Sub-family—V iduin-<w. 

172 720 Muuia atricapiUa .The Chestnut-bellied Munia*.. 

173 727 Uroloneha aoutic.iuda ... HexlgHonV Mania ,,, 

174 734 mtilaharlvn ... ... Tho vVhite-throato 1 Mania ... 

176 736 punctulata ... The Sp^itieil Mania . 

17t* 738 Sporo’ffinthus amandam .'I'he Indian Red Muuia ... 


Family— FRiNGlhLiDai. 

Suh-famil\—C occotuuauh- 

TIN^. 

177 740 Coccothraxtstcs humii .. ... Hume’s flawOuch . 

Sob'fsmily'-FuiNOiLUN.®. 

178 775 OymnnrhiB fUtvii'olih ... Tho Yollowr-throated Sparrow 

170 770 PftBufr domciiticwu* .The Houee-Sparrow. 

180 770 „ nvmfanuB .. Th^t Tree-Sparrow ... 

181 780 » cinnaynomcm .'The Cinuamon Troo-Sparrow 

182 781 t) tUxveolug ... ITio Pogu Uouw-Sparrow 

Sob-f am ily—E m d krizi njk. 

183 SOS Mdophuff mdanlcterug ... The Crested Bautiiu 

Family - Hi iiu« uiNiDiE. 

184 800 Coiih ginnixiB .. The Indian Sand-Martin 

185 811 Ptyonoprofftii’coucolnr ... ••• The Dusky Crag-Martin 

186 813 Rirundo niittlcu ... Tho Swullow ... 

187 814 „ ffuttumlh .The Ka&tern Swallow V. 

188 818 stnithii ,,, The Wire-tailed Swallow 

189 819 Himudi) jitivicola .The Indian Cliff-Swallow 

190 823 „ aythropygm .Sykos’ Striated Swallow 

Family—M otaoilliDvK, 

191 880 MoUiCilla hodgnoni Hod^on’a Pied Wagtail ... 

192 831 t» madvraspuvnsu The Large Piod Wagtail 

193 830 „ fddeggi .Tho Black-headed Wagtail !.! 

194 847 AnthxiB rxff'uluB ... ... The Indian Pipit 

196 853 Onm-ofyB gglvajius Tho Upland Pipit „V 

Family— Alani>U).«. 

196 871 Mirafra crgthroptcru ... Tho Red-winged Bush-Lark 

597 879 mtcroptera ... Tho Burm^'se iJush-Lark 

198 874 Oaltritn tridata .. .••{ The Crested Bark 

199 876 ^ ihvd •.* . Sykes’ Created Lark ... 

200 877 yi w*mo»i«n«* .The Rufouw-tailed Finch-Lark 

201 879 Pgrrhalawla grUca „.l 1'hc Ashy-ortiwiiod Finch-Lark 
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S02 B96 
208 «00 
204 901 


206 90C y; 


200 021 


207 027 

20« 983 



Selentifio Kam«. 


Family—N bota tti Miipjic. 

flub-family—NKOTAiuNiiNiifi. 

Arachuechthra asmftea .* 

„ tntnma 

„ ziylonica .. 

8ub‘family—A llAOHHOTHBRIK^. 

Arachiiothcra migna . 

Family—•D iC/MID.e. 

Piprij/cnui sqwdifhm ... 

Family—PmiDvK. 

Pitta ntpalemis ... ••• 

„ brachgura . 

Order II—EvTHYLAfiMi. 

Famil y—EirRYLiMMiuAK. 

Serilophuft lumtua . 

,, ruht tpggiui . 

Psai'isomint OalhawU^ ... 

Order III—X*ioi. 

Family- PiOiDAfi. 

BuWamily—PioiNiK. 


G(fcinv>i< occipitalis .«• • 

„ ciiiorolophus 

Li(ypicu» mahraHenais . 

aurontim 

Crysocoluptes (juUicrtstatus 

Sub-family—PiouMNiNJfi. 

Picumnus innominatm < 

Order IV—Zygodactym. 

Family—C apiyonid*. 

Megotlama pirctis 
There ici'vyx ee/onicus 
Cyan ops asiaticu ... 

„ franJdini . 

XaiUhotocma fuematocephtda 

Order V—Ahisodaotyli. 
feub-ordor—OOBAOtAfi. 
Family—COBAOIAPJK. 
CoracUu indicn ... ... 

i; alfinis •,« 
f$ garfula 


Fmglifh 17 iiiqe. 


The Fnrple Bnn-Bird ... ... 8 

Tht' Small Sun-Bird. 4 

The Puriile-rumped 8uu-Bird ... 2 


The Larger43treaked Spider-hunter... 2 


The Thick-billed Flower-pecker ... 0 



1'ho Blne*oapcd Pitta ... 8 

The Indian Pitta ... 2 


Gould'i Broadbill ... .. 4 

Hod men’s Broadbill. 4 

The Long'tiiled Broadbill. 4 


The Blaoknaped Green Woodpecker. 
The Small Hmoalayau YoUow-naped 
Woodpecker ... 

The Yellow-fronted Pied Wood- 
pecker... ••• »«• #m ••• 

The Golden-backed Wo^ecket »m 
T ickell’s Golden-backed Woodpecker* 


I The Speckled Piculct ... ...I t 


The Great Ohineeo Barbet *•* 

The Oommon Indian Green Barbet*.. 
The Blue-throated Barbet «•« 

The Golden-tbroated Barbet.. 

The Crimeon-breasted Barbet oi 
Ooppersmith*#* ««. 


The Indian EoUer 
The Banuese Boiler . 
The European Boiler. 
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-si 

!? & 
^ QO 

No. in 
F., Brit. 
India. 

Scientific Name. 

English Name. 




Order VIIF— Coocyoeb. 

Family—CuouLiD.«. 

Sub-family—CuctTLis.®. 



244 


Cw'ul'M c'JtioroA 

The CucVoo .. »•« 

1 

245 

1118 

jdcohinus ••• 

Sub-family-P hcekiCOpHAINjc. 

The Pied Created Cuckoo 

4 

24rt 

1120 

Kwlynnmis honorata . 

The Indian Keel *•* . 

4 

247 


Rhoptulytci! trUtu .. ••• 

The Large Green-billed Malkoha 

•2 

24S 

1129 

Taccocwi leM'hcnaidti ••• 

The Sirkeer Cuckoo. 

3 

219 

1130 

Centropm Htiientis . 

The Common CouQul or Crow-Phf U- 

aant ••• . «•. 

4 

250 

1188 

„ fwnyalenxis 

Order IX-Pi<nTAOl. 

Family - Pbtttacidac. 

The lioeaer Coucal ^ . 


251 

1138 

Palosoi'^iia torquafus . 

The Eoee-ringed Paroquet! ... 

8 

262 

1139 

,, cyanocfphalus 

The Western BlosBum-heiided Pano 
qUot ••• •# ••• 

8 

m 

1141 

ff s chi Hi ceps ... ••• 

Order X—Sthigbs, 

Family—AftiONiDAs. 

Su b-fam ily—B obokiKJK. 

The Hlaty-hoaded Paroquet ... ... 

2 

254 

1164 

Kt'-inpa zeylontusis 

The Brown Fieh-Owl ... . 

2 

255 

1108 

Bubo hcng'alensis . 

Tho Kock Horned Uwl . 

fi 

250 

1169 

„ coromondus ,»• 

The Ptiaky Homed Owl ... ... 

1 


1180 

Athevebrama 

The Spottcxl Owlet ... m. ... 

4 

250 

1184 

Glaucidium radiatum . 

Order XI—AocipitBBS. 

Family—V D LTtTRtDA. 

The Jungle Owlet . m« 

1 

250 

1190 

Vultur monnchus . 

The Cinereous Vulturo ... 

2 

200 

1191 

Ologyps calvHi ... 

Tho Black Vulture or Pondicherry 
Vulture ... ... 

1 

2<’.l 

1192 

0yp8,fvdvm . 

The Griffon Vulture. 

2 

262 

1194 

^ indicui .. 

The Indian Long-blllad VtUtnre ... 

1 The IniUan White-backed Vulture •*. 

1 

268 

■HM 

J^BmdiAigyps hmgalensu 

1 

264 

1197 

NeDphrun ghiginianm .. 

i The Smaller White Scavenger Vulturo 

2 

265 

1198 

n percnopici'us ... 

Family— Faloonim, 

Snb-famil y—G TP 

The Egyptian Vulture or &rge White 
Scavenger Vulture ... ... 

8 

266 

1199 

GypaHus harhatus ... 

Snb-fdaJly— Paloowwjk. 

Tho Bearded Vulturo or 

. ^ ^ 

t 

2«7 


Aquila chrysailui 

The GoM«i Bagle . J 

s 

268 

1208 

t, piviahiana ••• 

The Indian Tawny Eagle ... 
BonelU’s Eagle .. . 

2 

200 

1207 

UierctStUM ^fanciatHH ... 

1 
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■g J 

No. in 
F., Brit, 
IndU. 

Soientitio Name, 


English Name. 

1 

270 1 

1210 

CircnHuj ^aUiciDi 

-J 

The ShoTt-tood Kaglo . 

1 

271 

1220 

ButuAtur fccm •« ... 

...• 

The White-eyed Buzzard-Eaglo 

2 

272 

1223 

JJaUaetus Iciworyphus .«• 


Pallus's Fiabing-P'aglo .... 

2 

27a 

1224 

„ leucogaitter ••• 

-n- 

I'ho White-bellied Sea-Eagle. 

1 

274 

mo 

J^ohoavtus ichthpaitm 


The Largo (irey-hcadea Fishing- 
Eagle . .. 

2 

276 

1228 

Haliastur induM . 


The iirahininy Kite.. 

2 

270 

1229 

Milvus ffoninda ... 

„ miffratit ... 


I'ho Common Pariah Kite ... •»» 


277 

1281 


The Black Kite . 

4 

278 

1282 

Elanus avruUm .. 

... 

The Black-winged Kite . 

4 

27a 

1289 

Buiao/erox ••• 

• M 

The Long-legged Buzzard ... 

2 

280 

1244 

AfUuroaditu . 

.A. 

The Hhikra ... ... 

4 

281 

1247 

AccipUer nttits . 

... 

The Sparrow-Hawk. 

8 

282 

1257 

Faloejug^r 

„ sMiUeo ... ... 

... 

The Laggar Falcon . 

2 

283 

1200 


The HoiI)by ••• ••• 

1 

284 

1204 

Ainalon chicqwra,»% ••• 

... 

The Turumtl orKcd-headod Merlin... 

8 

286 

1365 

Tinnuficulus alauKlariu$ 

Order XII—OOLiTMBi®. 

Family—CoLtriiBiDi*. 

Sub-family-TRjBttONiNjB. 


The Kestrel *«. ... *.« ... 

7 

280 

1273 

Oimot rero n oh a y ret 
„ hirincta 


The Ashy-headed Green Pigeon 

2 

287 

1278 

, . 

The Orange-breasted Green Pigeon,., 

1 

288 

1281 

Trrron nef)aleusis 

... 

The Thick-billed Green Pigeon 

2 

2H'J 

J282 

Sph en occrt 'us a pin at uda,** 


The Pin‘tailed Green ITgoon 

4 

290 

1288 

f, sphi'uurm ... 

Sub-family—P hauin;*. 


The Kokla Green Pigeon . 

3 

291 

1291 

1 

Chalcophnpa indica ... 

Sub-family—C olUM BiNAt. 

... 

The Bronze-winged Dove ... 

2 

292 

1292 

(7rAwnba iutermcdia. 


The Indian Blue Bock-Pigeon ... 

B 

298 

1309 

Tttrtur camhayi'mit ... 


The little Brown Dove ... 

8 

S!)4 ! 

1810 

*1 riaorins 

... 

The Indian Ring-Dove . 

4 

296 

1812 

Macropifgia f wialia . 

Ordar XIII— Ptkuoclbtis. 

Fam ily— PtbroClI ».«. 

The BAr-talled Cuokoo-Dovo... 

1 

290 

1821 

Pteroclu^w cxut/fw 

Order XIV— Qalunab. 

Sub-order—ALitcrroaopoj>»s. 

Famlly-*'PHA«rANiDA6. 

The Cotumon Band-grouse ... ... 

8 

297 

1824 

Papo criMiatua . 


The Common Peafowl 

1 

298 

1825 

muticiu 


The Burmese or Javan Peafowl 

1 

299 

1828 

Oallua fprt^uffiuetu ... 


The Bed Jungle-fowl . 

4 

800' 

1880 

H sonnerad ... m* 


The Gr^ Jungle-fowl 

The White-crested Kalij Pheasant... 

1 

m 

1»«« 

Opnnmut aibicristatut 



809 

1889 

konptldi ... 

... 

The Blaok^breasted Kalij Pheasant. 

1 

808 

1842 

lAij^phoi'vs i*t/ulff«ns ... 
OaUojkMw amdieea 
„ mcaiearaia 

*•» 

TheMonal ... ••• 

1 

804 

1349 

M* 

The Bed Bpur-fowl . 

6 

806 

1861 

... 

The Ceylon Bput-fowl •«« 

2 

800 

1862 

Btmbtipicola 


The Western Bamboo-Fattridge 

8 
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No. in 
F., Brit. 
Iiidiii. 

Scientific Name. 

Knglieb Name. 



1300 

Coturuix roroma^nlt'l'tra 

Tb© 11111015'bToaBted f‘r Rain Quail ... 

M 

808 

1803 

Ai bov 'u'oht rujit/uln ris ... 

„ inhrmetii(i 

Blvtb’H Hill-Fartridgo 


ftoy 

1804 

'fhe Arrakau Hill-Partridjsre ... 

Kl 

nio 

1806 

,, af rltftdo n» .. ••• 

The VVhitc-ehoekod IIill-Partridge.. 


811 

1370 

Cavcfthi* rhnc.ar ... •.« 

The (’hiikor ... ... 

m 

m 

1371 

Ammopenlix hovhamt **. 

'fbe Beesee .. ••• 


818 

1872 

FrancoUnu* vuhjai'h 

'I'he Blaok Partridge or Common 
Francolin ... .. .. *•« 

1 

314 

1373 

ff pictus . 

The Painted Partridge . 

1 

315 

1874 

ft ckiuetlidg . 

The Eastern or Chinese Francolin 

4 

810 

1875 

,, poudicei’innuA 

The Grey Partridge. 

2 

817 

1377 

Pvnl'tx hodgsoiiinv 

The Tlbt^tan Partridge 

6 

318 

1378 

Tctravgalluif himalayciuis 

S ob-order—PxniBTBBOPODRB. 

Fi.niily—MEflAPODiijDiE. 

The Himalayan Snow-Cook ... 

2 

319 

1381 

Mega pod fu8 nioobarieuAU 

Order XV—Hkmipodii, 

Family—TuRNlciDiE. 

The Nicobar Mogapodo . 

1 

320 

1382 

Turn ix pugnax »«* ... 

Order XVJ—GitAU^iE. 

Sulwirder-- FulICARI.®. 

Family—B ALU DJi. 

The Bustard-Quail 

4 

321 

1889 

striata ... 

Jiaihnu mpcrciliarit ... 

T he BI oe-breaeted Banded Rail ... 

6 

822 

1396 

'I he Banded Crake .. ... 

5 

828 

1898 

Amuurornis fusrm ... ... 

The Ruddy Crake ... 

1 

824 

1400 

„ akoftl ... ... 

fhe Brown Crake . 

8 

825 

1401 

„ p/umicurus ... ... 

The White-brcaatod Water-Hia •.« 

6 

820 

1402 

Gollinulu cnlonpm ... *„ 

The Moorhen. ••• 

7 

827 

1404 

Porphyrio polwcephalust^ ... 

fho Purple Moorhen ••• .. 

8 

828 

1405 

Pul ICO afra ... 

Sub-order—G rubs, 

Family—O ruid.^;. 

The Coot . ^ ... 

5 

829 

1409 

Oruif aiulff07ie ... ... 

Bub-order— Otidbs. 

Fam i ly—O ti DiuiE. 

The Sarui ... .. . 

2 

880 

1418 

Otis Uirax . ... 

The Little Bnetard . 

1 

831 

1414 

Kufuxioiis edwa^'rhi ... 

The Great Indian Bnetard «*« 

2 

332 

1416 

Sypheotifi aurita ... 

Order XVII— l.iwi(;oLj». 

Family—CEDiCNBMiBi®. 

The Lesser Florican or Likh..» 

8 

883 

1418 

(Ediaiemuf tcolopax ... •». 

The Stoiie-Cnrlew ... 

2 

884 

1419 

JCsacuM recurrirostrig ... ... 

The Greet Btone-Plover ... 

2 
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SdleotiiiG Name. 



Family—B komadu).^. 

Droma9 ardeolfi . 

Fam Uy—G la TIROL I , 

Sub-family—C ursokiin^. 
Cnrsorius roromandelicuH 
Bub-family—Q LARKouN je. 
GUirvoUi lactea .. 


Family—PARRIDJG 

MetopUiujs indicii* .. 

IJydrcjduisianut chiriirffua 

F amily—OHARADRnD.is. 

Sub-Family—O hauaduiinas. 


The Cnib-l’lover 


1’he Indian Couraer ... 


The Small Indian Pratincole 
Swallow-PlovcT . 


The Broiwp-winpd Jacaua 
The PheaeantUilod Jacana 


Sftrcogrumviaa indirva 
Sarciophorux m(Uabaricua 
Hoploi riteriix mritmlU 
JfSgUiUtis mongnUca 

,, (lUxawlrhm ... 

„ d'udjt^i ««• 


Sub-family—H jimatopodiNje. 

Ifmnutopm candidu^ 

Sub-family—T otanikat. 

'fotanua hypnh'ucun ••• *. 

Pammcdla puf/riax . 

Tringa craaMroaitdit 
„ alpina ... 

Bub'f amil y—Boo Lor AOis* 

ttonlraivln Cdpetmta . 

Order XVIII—Gaviae, 

Family— LauxI) AS. 

Sttb-fam ily—L arin .u. 

Lotus httnvpriohi «•« «» 

Sub-family-STERKmjB, 

ByitroThslidm hjhrida .•* 

Hydroprogne rxtupin . 

Si^Knia loxdia 
„ b€rgii 

f) S€OHQ> «•« «< 

„ mi'lanogaster . 

albigena «•« #« 


... The Rod-wattled Lapwing; ... 
The Yellow-wattle(i Tiapwinj? 
The Indiim Bpur-winged Plover 
The Leaaer Sand-Plover 

The Kentlah Plover . 

The Little Ringed Plover ... 


The Black-winged Stilt 


The Common Sandpiper 
Ihe iioff and Reeve ... 
'Pho Eaatern Knot 
The Dunlin . 


The Fainted Snipe 


The Sooty Gull 


The Whiakored Tern ... 
The Oaapian Tern 
The Smaller Created Trrn 
The Larger Created I’em 
The Indian Blvor-Tem 
The Blaok-ballied Tam 
The White-cheeked Tem 
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Species. 

No. in 
F., Bnt. 
India. 

SdentiAo Name. 
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■84 


1608 

Sterna dougalli 

The Rosoate Tern 


1 

•e« 

29 


lolO 

ff tfiinuito- ... ••• 

Tb#' Little Tern 



6 


1511 

suitni/crKi . 

4’he Black-shafted Ternlet 

... 

... 

6 

I 

1618 

,, nno68tht;fa ... 

Sub-famil>—RYNOHOPijr.dfi. i 

Tile Pauayau Tern ««• 


»«e 

4 

^64 

1517 ! 

Hhync?ioj)S albitutlUs . 

Order XIX—Stbganopodkh. 

Famly—P halackoooracidjb. 

SnlHamily—P halaoiiocoha- 
ClNiB. 

The Indian Skimmer or SciasorH-bill. 

8 

SC5 

1526 

Phahicrocorax carho 

The liarge Cormorant 

The Inman Shag 

— 


4 

dm 

1527 

n /uscicoUh ... 

•** 

,, 

2 

367 

1628 

„ javanictiif ... 

Sub-f ftmily—P lotin JC. 

The Little Cormorant 

*«• 


4 

868 

1529 

Plotus mrlanogaiter ••• 

Order XXI—HBitomoNlcfl. 

Sub-order- Platalsae. 

Family—I bidiPas. 

The Indian Darter or Snake-bird 


2 

369 

1541 

(hu melanocephala ... 

Family—P latalmd^. 

Tho White lU* 



2 

870 

1645 

Platalea, hnLCorodUi . 

Sub-order—ClCONi*. 

Family—OicoNiiD.K. 

The Spoonbill. 

tee 


4 


1548 

Dusura ephayptu^ ... •«. 

The White-necked Stork 



1 

Bi 

1619 

Xenorhynchttt ftHuitieui ... 

The Black-neoked Stork 


•M 

1 

B1 

1562 

PseiidotanlalxL* Imcocepfiadus ... 

Tho Painted Stork ... 

• »e 


4 

874 

1568 

Anaytomas osdtavs . 

Sub-order— AUDB4I. 

Family - Audkio/b. 

The Open-bill 

• •• 

*>* 

3 

875 

1564 

Ardea munllleiisis 

The Baaceru Forple Hot on 


■ 

4 

876 

1566 

,, cinerm 

The Common Heron ... 

tee 

■ 

8 

877 

1669 

Ihrodiae alba 

The Large Egret ... 



8 

878 

1660 

^ intermedia . 

The Smaller Egret 


j 

8 

879 

1661 

4 , garzetta 

The little toet ... 

The (/Sttle Egret 

•o* 

B 

1 

880 

1562 

Buhulow coromaiulus ••• m. 


m 

2 

881 

1663 

Lepterodius aaka ••• ••• 

The Indian ^ef-Heron 

mm 


4 

082 

1665 

Ardeyla grayi ... . 

The Pond Heron 

... 


6 

888 

1668 

Nydicorax priseus . 

The Night Heron 

,,, 


4 

884 

1570 

Ardetta minutu . 

The Little Bittern 

• M 


t 

m 

1672 

„ einmmomm ... ... 

The Cbeitnat Bittern 



8 
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mn 


Order XXII—PHCHNiropTuniJ 


Family—PH<KNIOOPTBKJDiES. 


1675 


Phcsnicopteru^ rotcus 


The Common Flammgo 


Order XXIII—ANauRBs. 


Familj—A nattd/'E. 


887 

888 
m 
880 
noi 
892 
398 


Sub'family—ANATiNiB. 


1684 

1689 

1690 
1692 
1698 
1006 
IGU 


SnrciJiornis mclfinonotas 
' Beiulrocf/cna jovftuica ««• 
J'ulon ••• 
i Anas boscas ••• ••• 

^ purilorhffnt'hn 
\ Nffracct. ffirruqinca 
I Merganser serrator ... 





The Comb Duck or Nukta ... 

The Whistling 'l eal. 

The Largo W^histUng Teal ... 
Iho Mallard ... •«. 

The Bpottod-billod Dnck 
The White-eyed Dnok 
The Bed-breaitod Merganser 


2 

G 

2 

2 

2 

6 

4 


Order XXIV—Pro opodes. 


894 

896 


I Family—PoDTOincDiD.*;. 

1616 Podicipes cristaUis ... 

1G17 I alhiprnnis ... 


The Great Crested Orel>e ... ... 1 

The Indian little Grebe or Dabohiok. 4 


No. of 

E^s. 
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ON SOME NEW HPEOIER OF STLVEK-PHEASANTS OBTAINED IN 
BURMA, BY CAPTAIN W. O. NISBETT, LIEUT. K. 

CLIFFORD AND OTHERS. 

By Eugenk W. Oates. 

Amongst the pheasunts that I have received from Burma during the last two 
years there are three woU-marked new species of Silver-PheaBants. The first 
two that I shall de«cril»e belong to an entirely now section of these birds, 
in which the males combine a l)lack wing with a barred tail, and the females 
have the middle tail-feathers with the two wobs of different colours. The third 
species is of remarkable interest, as it has now been rediscovered after an 
interval of eighty years. Tlio bird was, however, never described nor named, 
and it was only known from a coloured drawing. 

Creufi/ua ohacuma, sp. n. 

In the adult male the head, crest, and the wdiole lower plumage are glossy 
blue-black. The hind-neck, mantio, back, and all the upper wing-ooverta are 
bluish black, sparingly sfjecklod with pale buff. The rump-fcathors and upper 
taii-covorts are bluish black, broadly margined with white and very sparingly 
dotted with pale buff on one or both webs. The primaries arc brown ; the se¬ 
condaries black, with a few huff specks on the margin of the outer web of each 
feather. The outermost tail-feather is black, the middle pair black with 
narrow, broken, diagonal white bars on the whole of both webs, except the 
terminal quarter of the outer web, the margin of the basal half of the inner 
web being plain white. The remaining tail-feathers are of an intermediate 
character, the second from the outside being black with a few specks of white 
at the base of the outer web and the feather next the middle pair being black 
with a few diagonal white lines on the basal three-fourths of the outer web. 

In another male, which is probably a year younger than the specimen 
described above, the specks or dots on the upper plumage, w^ing-coverts, and 
secoiidarios are more numerous and form narrow, zigzag, broken lines. The 
markings on the tail-feathers are less numerous and the middle tail-feathers 
have the inner web entirely black. 

Length of wing 9‘25 inches, of tail 11*5 inches. The legs are of a brown 
colour. 

The female resembles the female of G. IlorafMi in all respects, except in 
tixe coloration of the tail. The general colour of the plumage is reddish brown, 
the feathers edged paler and vormioulated in an indistinct manner with black ; 
those of the breast and belly marked with cream-coloured shaft-etroaks. The 
quills of the wing are brown, mottled with fulvous on the outer webs. The 
outermost tail-feather is entirely black ; the next six are also black, the 
second from the outside having a few white specks at the base of the outer 
web, the specks increasing in number on each sucoesaive feather and gradually 
combining into narrow wavy bars, the seventh feather being cross-barred all 
over, except at the tip. The two middle feathers are of a iloh dark chestnut 
on the outer web and of a pale chestnut on the inner, both wel)S being Ipngitu* 
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(Unally marked with wavy black bars, thoae on the outer web being much 
broader than thoao on the inner. Length of wing 8*5 inoheH) of tail 9*5 inches. 
The legs are of a brown colour. 

Both sexes of this pheasant were sent to me by Captain W. (1. Nisbott from 
the Katha District of Upper Burma. 

Gmmm Ollffortjii, sp, n. 

In this species the male is unique in being streaked with white on the mantle 
and the female is remarkable in having black spots on some of the feathers 
of the wing. 

In a very old male the head, crest, and the whole of the lower plumage are 
gloasy blue-black. The hind-^aeok and mantle are black, each feather with a 
narrow streak, which is white mottled with black, and about an inch in length. 
The upper back is plain black. The lower back and rump arc black, 
each feather with a white margin and one or two broken white vermicnlations 
just above the margin. The primaries are dark brown ; the secondaries black, 
with a few white specks on the margins of the outer webs of the euiermost 
feathers. The upper wing-coveris are black, a few of the lesser coverts with 
white shaft-streaks ; the inner median and greater coverts with a very narrow 
but conspicuous white margin. The middle tail-feathers are diagonally marked 
with equal bands of black and white, the margin of the inner web being plain 
white. The next foatlmr is black, everywhere banded narrowly with white. 
The next is block, sparingly marked with broken bars of white. The next, 
again, is black with a little white at the base only. The four outer feathers are 
plain black. The upper tail-ooverts are black, covered with broken white 
bands more or loss parallel to the margin. 

Length of wing 10 inches, of tail nearly 16 inches. The legs are brown. 

A young male, with the spurs half-grown, has the plumage of the same cha¬ 
racter as the bird just described, differing in some details. The streaks on the 
mantle are large and triangular, extending in some cases to nearly the whole of 
the feather, and the white much broken up. The upper wing-ooverts are speck¬ 
led with white, and the white margin to the inner median and greater coverts 
is indistinct. T!ie visible portions of the rump-feathers are black with a broader 
white margin, but lacking the broken white vermioulations above the margin. 
On the other hand, there is much white speckling on the concealed portions 
of the feathers. The middle WMeathers, which have only a very slight curl 
outwards, are black, very sparingly banded with white. The next three are 
still more sparingly marked and the outer lour are entirely black. 

Length of wing 6*6 inches, of tail nearly 10 inches. The legs are of a 
brownish fleah^oolonr. 

The* female has the upper plumage and wingHsoverts of a russet^brown 
colour, each feather vermiculated with black, the shaft and the margin much 
paler, some of the inner median and greater coverts with a black patch or large 
spot near the tip of one or both webs. The primanes are brown ; the second-* 
aries brown, vermiculated with black and mottled with rufous, the innermost 
16 
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with a black patch naar the tip of the outer webs. The middle tail-feathers are 
dull chestnut on tho inner web^ vermioulatod with Vdack ; and black on the 
outer web, vermiculated with chestnut on tho margin. The other tail-feathers 
are all black. The lower plumage is black, the margins of the feathers pale 
brown. Each feather of the breast and )>elly has a very broad, pointed 
ochraceous streak, occupying quite half of tho feather and in some cases 
three-fpiarters, and mottled with black. The feathers of the sides of llie body 
and flanks have bright ochraceous shaft-streaks. 

Length of wing 0 inches, of tail 8*5 inches. Tho legs are pale brown. 

Specimens of this pheasant have been sent to me by Lieut. It. Clifford, of 
the 22nd Punjabis, and I have much pleasure in a.ssocialing 1 is name witli 
the species. It occurs in the Myitkyina District, oast of tho Irrawaddy 
river. 

(renmms asuimilie, ap. n. 

In the yt>ar 1826 Orawfnrd wont on a mission to the Court of Ava, and in tho 
course of his travels mot with a pheasant, t>f which a coloured draw ing was 
made. So far as I can ascertain, nothing was known of this drawing till Could 
reproduced it in the iiackgrormd of his plate of Diardi(jallu» pTu lalu» in his 
“ Birds of Asia,” I have often looked at this drawing of Clould’s and wonder-* 
ed why the artist should have depicted tho female of GenHama ruftjm, the 
Kuby Minos Pheasant, with flesh-coloured legs. The mystery was cleared uj) 
when I received from the lluby Mines a bird which corresponded precisely with 
Uould’s figure. On writing to one of my corrospondeuts, 1 learn that there, is 
in the Huby Mines District a pheasant witli pale legs, very similar in ether 
respects with the red-legged f^pocicH, and equally well known. I liope, then- 
fore, soon to acquire tho male. 

The female of the pre.sent species has the whole upper plumage and tho 
upper wing-covorts of a uniform umber»brown, the shafts and the margins 
of the feathers somewhat paler ; the crest a darker brown, vermiculatod with 
black ; the upper tail-coverts also thickly vermiculatcd with dark brown. 
The primaries are dark brown, mottled with fulvous on the outer webs ; the 
secondaries are umber-brown, vermicuJated with black. The tail-feathers 
are diagonally barred and vermiculaied with a combination of umber-brown, 
fulvous, black, and very pale buff , inner webs being darker and more coarsely 
marked than the outer, Tho whole lower plumage is dark blackish browji 
each feather with two broad, zigzag, V-shaped marks of an ochracoous colour, 
the outer being close to the edge of the feather, the inner much smaller and 
frequently forming only an irregular and coarse streak on and about the shaft. 
Length of wing nearly 10 inches ; of tail 10 inches. The legs are flesh-coloured! 

Tho main points of difference between the female of this species and those of 
(r\ of which I have a large aeries, are the flesh-coloured legs, and the 

absence of black vermiculations on the upper plumage and upper wing-ooverts. 

(The above wan puhliehed in the JUmah md Magmine of Natural HHtory 
Val LXXXJl, October 1904.) 
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INSECT UFE IN INDIA AND HOW TO STUDY IT, 

BEING 

A SIMPLE ACCOUNT OF THE MORE IMPORTANT FAMILIES OF INSECTS 
WITH EXAMPLES OF THE DAMAGE THEY DO TO CROPS, 

tea, ookfke and indigo ooncbhns, fruit 

AND FOREST TREES IN INDIA, 
m 

E. P. STEBBING, f.l.s., f.z.s., f.h.s. 

Continued from Volume 15, page 88G. 

Chapter V. 

Order IV —Hymenoptera. 

In the uduU Inseol. four niombninouf, wings aro prosont; they have no 
acjiiles ujjou them, iiro. usually transparont. and never very largo, the hinder 
]iair being smaller than the front ones; the cells formed hy the ner- 
vuros in the wing are irregtdar in size and form, and never very numerous 
(less than twenty on the front, tluin fifteen on the hind wing). Mandi¬ 
bles are present and are oonspknious oven when the other parts of th(‘ 
mouth, as is often th(^ 
ease, form a proboscis 
or sucking tube. The 
females are furnished at 
the extremity of the bod y 
with either a saw, a 
sting, or an ovipositor ; 
these parts may be either 
kept withdrawn, when 
not aotnally in use, 
within the body or may 
be permanently pro¬ 
truded. Metamorphosis 
is oomplete, both a grub 
and pupal stage being 
present. In the pupal 

stage the parts of the fio. M,’—pupu; cr, imago of a apcoioB oi 
perfect Insect are seen mmhM. 

nearly free, each ooveretl with a vary delicate skin. Fig. 33 sliows 
the larva, pupa and imago of » bee f Bombm ). 
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The Order HytuenopterR includes the woed-wagps, saw-flies and gall 
flies, the inimerons tribes of the ichneumon flies and 
ahaUdd flies, and the uuts, l^eos, and wasps. It is a large 
Order, in which a very large number of spwies remain 
to be discovered and descril>ed, and this is es[ieciully the 
oiue in India. 

In the adult Insect the head is short and broad and 
deeply oonstricbd off from the ]irothorax and never sunk 
into it; sometimes it is uttaoheil to this latter by a stalk- 
like proooss. The mandibles are powerfnl biting organs, 
and the proboscis is at times of some lengili, it being used 
for sucking uj) sweet liquids inbi the mouth (fig. .H3, c) 
The prothorax is but feebly developed, the dorsal portion 
being separated from the ventral half, the former being 
trochanter of firmly fused to the mesothorax, whilst the lower portion 
an Ichneumon: (with the first pair 

coxa j ft, (U« movable. 

vid(»d‘ troeban- , . 

, . „ Meso- and metn- 

ter,j c,‘|fomur 

(after Sharp), thorax are usually 



Fig. 84.-.DivJ(le<i 



immovably united, but in the saw- 
flies and wood-wasp.s they are 
freely movable. The logs have 
targe ooxte, and the trochanter is 
often divided into two joints (in the 
Tenihredhiidce , Uroeeridet , C?/n/- 
pidm and Ichnenmonidm) as seen 
in fig* 34 which shows the divided 
trochanter of an ichneumon ; tljo 
tarsus is five-jointed, the first joint 
being longer than the following fio. 85.—Wingi of the pair of 



one. The upjwr and lower wings 
are connected by a row of small 
hooks, attaohod to the upper edge 
of the lower wing, which catch 
on to the stout-curved edge of 
the front wing, the two wings 
on one side thus acting as one 
piece. Fig. 35 shows the wings of a oarj>cnter-bee (Xyloeopa) and 


wlng« separated; a, the positloa 
of the hooks. B, theeame wiasrs 
when united by the hooks. 
portions of the two wings j 
the leries of hooks; marginal 
hairs; portion of edge of 
front wing, of which the other 
part has been broken away in 
order to show the hook^. 
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tbe way in which they are ooonected together. In all hut the 
TenihredinidoB and Sirkidw there is a deep constriction iKitween 
what appears to be the thorax and the body (</. figs. 37 c and 41)). 
The abdomen is thus saaid to be sialked*^ 

The egg» when being laid pass througli the hollow stabbing or 
boring apparatus at the end of the body of the female, in many cases 
a prick or cut being made in an animal or plant with tliis instrument 
for the reception of tlie egg. This apparatus may also servo as u sting 
(ejj.f in the wasp). 

The grubs are usually wliito in colour and blind (see fig. 33, a) : only 
in the Tenthredinidcp aiul the JSirkidw do they resemble the caterpillars 
of tlie Lepidoptera (butterflies and moths) {c/‘. fig. 39). The larvse ofie]i 
form cocoons to pupate in. 

One of the most remarkable facts connected witli this Order is the 
prevalence of parthenogenesis (or the production of young by the fernah' 
without the concurrence of the male) in a cjonsiderablo nnml)er of widely 
separated sptxjies. In some members of the Order it is believed tlmt tlie 
reproduction is entirely parthenogenetic. In the gall-making Cynipidw, 
parthenogenesis is frequently accompanied by alternation of generations, 
a generation consisting of two sexes l>eing followed by another consist¬ 
ing entirely of females, which in its turn gives rise to a bi-sexual 
generation. 

The Order is divided into two very distinct Sub-orders dependant 
upon the manner in which the abdomen is joined on to the thorax, 
viz. :— 

I. —Hymenoptera Sessiliventres. —Insects with the abdomen broad at 

the l)ase, its fimt segment not completely joined to the thorax. 

II. — HymenopUm P^iolo/a.—The abdomen connected with what 

appears to be the thorax by the slender joint forming a marked 
constriction betwoon the a]>parent thorax and the abdomen. 

I.— HyMKNOFTRHA SuSSILlVBNTBBfi. 

The abdomen is not stalked but is nearly oontinnous in outline with 
the thorax (see fig, 87, c). Trochanters are divided into two portions. 
The saws or boring apparatus at the end of the body of the female are con¬ 
cealed or only just visible. The larva has three pairs of thoracic legs and 

* Tbti oomitrlolioa resUy oooatt iu the Srflt abdomhial seamcnt and ttot in the thorax, 
abdottiliial aegiiMat ie Smly fixad tto the thorax, and the oonetriotion ooonrit 
haiwteii It and tha atoond aegaMnit of the body. 
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often nnuierous abdominal ones (<5oo fig* ^11)). The food is vegetable, some 
speoies fi^o<Hng in gulls on plants, others in the interior of twigs, whilst 
others again l)ore into and live in the liard wood of troths andslirubs. Tlie 
majority, however, live upon the leaves of plants. Those which live in 
woorl resemble cjoloopterons lurvje in apiiearuncto, whilst the species 
living anil feeding upon leaves resemble the leaf-outing lo])ido]dorons 
caterpillars (scm^ figs. 87a, and oO). 

Fam. I, Ceplildse—Stem Saw-Flies. 

Slender lnse<;is with a weak integument anil slender antennic. Tin' 
female laairs a saw at tlio end of lier body. The larvae live in the stems 
of plants or in t:h(> tender shoots of trends tmd shrubs. 

Little is known about theset Insects in India, Dim. however,—an 
undoscribed species—lias been found boring into the buses of the young- 
new neotlles of the deodar {Cedrus deodara) in the sjiring. The needles 
of this tree develoji on the brancdies in small rosottess (fig. 36, r). It 
these small spino-like leaves he examined when uttucked by tliis mimite 
insect, they will be seen to liave swollen U]i ui their buses in such a 
manner that the needles (!oalesce at tJio bottom as seen in c, A closer 
examination shows that the swelling is convex on the outskle, 
concave on the? inner one (fig. 36, c7), and in this small concave 
elliptical- depression a tiny orange? yellow grub will be found. This 



I'Ui. so—Oei>ha» I sp. a Im va ; h imago \ c, Dxidnr branch Hhowing effects of lutval 
attackt^; attacked needlen with baneB awollen up, a, and xaQob en« 
larged (N..W. IlimalayuB). 

is the larva of this small cc^phid and is shown in fig. 36a, The irritation 
set lip by its feeding operations causes the swelling at the base of the 
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needle; from four to six weeks are s[>out in the larval stage. 1'he 
pupal stage is a short one, and about the middle of Juno or beginning 
of July the tiny brilliant metallio blue flies shown in fig. /IC, h issue. The 
length of this insoet is of an incli only. Tlie aittudvoil rosettes 
turn yellow aial die, and oceaiionally a oonsiderable amount of defoliation 
is aecomplished in this mtmner on young deodar saplings in the North- 
West Himalayas. 

We have yet mneh to learn about tlie members and life liistories of 
this family. 


Pam. II. Sirloidee or Urooerldee—Wood-Wasps. 

Large Insf^ots of brigld. oonspimious (jolonrs ; the female is provided 
with an elongate (^yliudrlcml boring instrument at the extremity of the 
body. Aiitennro are filiform and elongate ; tlie abdomen has eight 
dorsal jilates, and the tibia of the front log is jirovided with a sjmr ; the 
jinal lobe of the posterior wdng is large. The larva 3 live in wood, in 

which they gnaw long winding 
passages; they are blind vol¬ 
et, lowish-white grubs, with thnn^ 

pairs of short thoracic legs 




blit have no abdominal legs. 
TIio pupa (see fig. J7, d) is 
naked—that is, it is not en- 
rlosed in any coctoun. 



Until recently our Indian 
Siricidoi were little known. 
The lifi^-lustory oi' a magmfi- 
cont species of Rirex, Sinw 
hnpenalu^ not unlike the well- 
known and oft-quoti^l »Sire,r 
<jigaii of Europe, has boon re¬ 
cently partially wmrkiHl out by 
the writi^r and will l>e ilo- 
scjribetl shortly lioro.* 

SireiX imperialis is ti largo 


handsome insect, the general colouring of the male being a deep metallic 


♦ For a tuHor account geo * Depart mental Notwi on Iniwotjfi thataffoot t'orostryy 
No. 2, p, 161, and plate VII. 
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blue, green, und rich chestnut, the wings having a coppery sheen on 
them. The female is a deep metallic gieen on its upper surface. The 
grub is Btout, thick, canary yellow in colour and al>out l\ mobos in 
length. The pupa is unoncloso^i in any cocoon, being pale yellow in 
colour, (8eo fig, 37, a, rf, r.) 

The female lays her eggs in the wood of dead spruoe (Picea moWudia, 
Link,) in the North-West Himalayus,drilling holes into the tn*ie by means 
of the auger and drilling apparatus at the end of her body. The larvfe 
on hatching out bore winding gtdloriesin the wootl (see fig. 38), these 
galleries having no apparent definite direction. The grubs evidently 



spend more than a year thus boring in 
vvoikl, larvio of various sizes being ohtuin- 
able at any lime. The tunnels made arc 
tightly packed with the wooil sawdust pass¬ 
ed through the body of the boring larvae. 
When full fed the grubs change to pupaj at 
the end of their tunnels with no special 
preparation, and the pupa is thus found 
lying naked at the end of the boring, oocu- 
[)ying the only free space unblocked witli 
wood refuse in the gallery. The lurvee 
pupate about Juno, and fully developed 
adults emerge in July. When ready to 
leave the tree the mature si rex bores its 
way out by a circular boring, an eighth of 
an inch in diameter, drilled in the wood by 
means of its powerful mandibles, and it in¬ 
variably chooses the shortest route to the 
outside, the gallery having, however, usual¬ 
ly a slight upward direction,^ July is 
given as the montlj during which the Insect 
has been observed to issue at elevations of 


Bhowing gallerleB between 6,000 and 7,000 ft. in the North- 
-Sire® Himalayas, It is, however, an un- 

(N.-w, Himalayas.) doubted fact that on oocasions the Insect 


• a note on the habits of the larvie and aclnlt* of *S4w and TkaksM by 
the Anther in Natum of Angnit Slst|t902. 
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issues during other months from wood which has been transported to 
other elevations, the time passed in the larval and pupal stages being 
considerably lessened in hotter temperatures. 

This sirex is ca)>ablo of doing the most serious injury to timber, as 
the winding galleries of the larva and the exit holes of the mature 
Insect riddle the wood and make it useless for anything save fire¬ 
wood. Fig. 38 shows a pieoe of wood from a large spruce tree 
oontaining numerous galleries made by the larvaj.. Further study of 
the habits of this Insect may show that it attacks other coniferous trees. 

Two other as yet undesoribed species of tlus genus have also been 
recently found boring into spruoe in a manner very similar to that 
portainable to thb sirex. 


Pam- III. TenthredlnldsB—Saw-Plies. 

This is an important family, but little is known about its m 0 nd)ers in 
India and practically nothing about their habits. The 
perfect insects have at times a superficial resemblance to 
a large lilue bottle fly, but can be distinguished by 
having the four wings instead of two; there are no 
spurs on the front tibiae of the legs. The larvee are 
very like caterpillars (c/. fig. 39), having three pairs 
of thoracic logs and six to eight pairs of abdominal 
ones; in this they difler from lepidopterous caterpillars, 
which never have more than five pairs of abdominal 
leg^ Saw-fly larvee feet! exposed on the leaves of 
plants in the same way as oatorpfllarB, or they may live 
in galls, eto. The eggs are laid in the Imrk of the 
twigs of the food plant and may result in large wounds 
on these latter. 

I have said that the life-histories of these Insects have 
been very little studied in India, but one or two crop- 
Fia. 89.—Baw-fly feeding forms being known. Within the last two years, 
larva foedlug however, three species, as yet undeterlnined, have 
found feeding upon coniferous trees in the North- 
Himalayai.) West Hinialayan forests. Of these one infests the 
deodar, a second the spruoe, and the third the sUyer fir. Oteervations 
made on tbra habits show tM they all feed npon the spring prop of 
16 
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needles of those trees, pupating some time in July. The larvie uro bright- 
green in colour and about an inch or a little over in length. Wh^n 
feeding they take up a very clwniotoristio position^ which greatly aids in 



Fig, 40. —Dehrft rose leaf Snw-fly, a, Inrraona rose loaf; h, occoon attached to 
stem ; <?, pupa ; d, imago ; e, )eaf with empty cocoons from which 
flies haVe issued, (Dehra Bon.) 

their recognition, for they coil the lower end of the body round the leaf 
upon which they are feeding. When full grown they change to pupie 
within small light-brown elliptical cocoons, the covering of which is 
of parohment-like consistency, which they attach to a needle. In the 
case of the silver fir saw-fly the larva pupates at the beginning of July, 
the mature fly issuing about the middle of the month. These conif¬ 
erous saw-flies require careful study, as it is probable that they will 
play a not unimportant role in the forests as their management be¬ 
comes more intense. 

Almost every year a plague of green saw-flies make their appearance 
in the autumn on rose bushes in Dehra Dun gardens and entirdy 
strip many bushes of their leaves. This year (1904!) it was possible 
to obtain the flies in thousands from the innumerable larvae upon 
the rose trees. The caterpillars spend about two weeks in this stage 
and 4—6 days as pupae. The pupa is enclosed in a cocoon attached 
to the leaf. The flits on issuing apparently pair and lay eggs almost 
immediately. Fig. 40 shows the larva, cocoon, pupa and fly of 
this pest. 

II.—Hymenoptera Petlolata. 

The hind body is connected with the thorax by means of a deep 
constriction, so that there appears to he a stalk between it and 
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thorax. This stalk may be long or short, but is always present. This 
sub-order is divided into three series— 

1. PABAsmOA or Tebbbuantia, Including the families Cyntpidoi^ 

ChalcididcB, Ichneumonidce^ and Braconida:, 

2. Tubuufbra —comprising the Chrysididce. 

8. Aoulkata— including the families Apidm^ Diploptera, 
Fosnoria and Formicidas. 

Bhbibs 1. — Parasitica or Terehrantia, 

The trochanters (the second joint of the leg) are of two pieces (c/. 
fig. 34); and the female is furnished with an ovipositor at the extremity 
of her body. 

Pam. IV. Oynlpidee—Qall-flles. 

Small, frequently minute, Insects, usually black or pitchy in colour, 
in which tlie abdomen is short and compressed, with an ovipositor 
arising from the ventral surface. The mesonotum is often very convex 
and has behind a prominent scutellum which projects so as to overhang 
the metanotum and the median segment which arc perpendicular. 
The sculpture of these parts is often deep and very remarkable. The 
wings have only a few cells in them and have no stigma (a black patch) 
on the anterior margins of the upper wings. The antennee are of 
importance in identifying a cynipid. They are straight, simple, and 
are composed of a few (12—15) joints. The larv© live either in galls, 
on plants or parasitioally in the boilies of other insects, either singly or 
several together. The female bores into the living portions of plants 
(stems, leaves, buds) by means of the spine at the end of the abdomen, 
and deposits an egg in the hole 
thus made; later on, the plant 
tissue swells up in different 
ways owing to the irritation 
set up by the larva feeding 
upon the tissues* The different 
forms of gall thus arising are 
oharaoteristio of different ape- 
oies of insect. In many species 
a Tegular alternation of a par- via. a—A gall-fly, 

tbenogenetic and a true sexual generation exists, the two generations 
heinf dfeahnilaT and causing grils of very different appearance. 
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Little is known about the life-histories of gall-flies in India, and the 
study of this interesting fan^ily greatly nt^eds some energetic workers. 
Fig. 41 shows a gall-fly imago. 


Pam. V. Proototrypidse. 

Small Iiisoots with only «a few or at times no nervures in the wings : 
the prothorax is cdosely adherent to the raesnthonix, reaching backwards 
at the sides to the points where the wings are attached. There is often 
a black spot (stigma) on the front wing which distinguishes thorn from 
(lynipidae. The abdomen is pointed, and the pointed apex is often 
(leflexed downwards; the ovipositor is not coiled but is retractile, and 
when extended is tubular in form and apparently n continuation of the 
tip of the body. This tubular ovipositor forms the chief distinguishing 
feature of the family from other {larasitio Hymenoptera. 

The larvio, as far as our present knowledge of these Insects goes, live a 
completely parasilic life 
in the bodies or eggs of 
other insects or of spi¬ 
ders, one or several 
being present in a single 43 ._p„p,ti„„ 

of Proetotrypes ep. In body of a 
insect s body. beetle larva (after Bbar}>). 

They usually pupate in the position in which they have f©<], enclosed each 
one in a more or less distinct cocoon. In fig. 42 Dr. Sharp^ has shown a 




Fio. i^,-^PlatygaHer oryzan which ie 
parasitic on the rice-fly pest. 
Antenna, enlarged, is shown 
to tight. (Bengal.) 


remarkable case of this pupation ; 
^‘a larva of some beetle has had a 
number of eggs laid in it by 
a species of ProetotrypeB^ The 
grubs hatching out from the eggs 
have fed upon the beetle larva 
and then pupated ; the pupss are 
shown projecting from Uie body 
of the host, a pair of the parasites 
issuing from each segmental 
division in a remarkably symme¬ 
trical manner/^ 


Little is known about this family in India. Fig. 48 shows the 
minute Proototrypid known as Pl<ktygaHH' oryjg^, Oameron, which is 


• In the Cambridge Natural History, Inseots^ Part I (Vol. V). 
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parasitic on the rice-fly pest {Cecidomyia oryzce^ W* Mason) which 
causes considerable damage in the rice fields. Tliis latter pest will 
be considered under the Order Diptera. The Proototrypid probably 
lays its eggs in the Ceoidomyid larvae and tl)e grubs on hatching 
out feed upon tlie former. The parasite was bred out from the 
rice pest by Mr. Wood Mason when Superintendent of the Indian 
Museum. Fig. 43 shows the parasitic fly nuioh enlarged, and to 
the right the enlarged antenna to show its structure. It will not 
improbably be found tfiat this family is of the greatest economic use to 
the agriculturist in India in keeping down the members of many 
of the more minute pests attacking crops. As finch its study, whilst 
affording a rich field for new discoveries, will well rojmy him who 
takes it up. 


Pam, VI. OlialoldldsB-cnialold-Plles. 

The prothorax is capable of some movement, its angles do not 
extend biwjfcwards to meet insertion ot wings. The anteniijc are 
elbowed, consisting of from seven to thirteen joints. The wings have 
no system of cells in them ; there is a single well-marked nervure 
running from the base near the front margin (costa), afterwards it 
passes to the costa and gives off a very short vein more or loss thicken¬ 
ed at its termination. The insects are frequently of brilliant coloura 
and remarkable form. 

The species known number over 4,000, and of those 3,000 are 
European. There is little reason to believe that the family is not 
equally well represented in the tropics, the insects, owing to their minute 
size, not liaving yet been worked at or collected. Observations have 
already shown the writer that the family appears to be very well 
represented in India, where it probably, economically, does a vast 
amount of good. 

The larva may live in galls, feeding on the larva of the makers oi 
ttio galls; others attack caterpillars, others pup® only; some flourisl 
at the expense of bees or other Hymenoptera or of Coocidse anc: 
AphidsB (Hemiptera), and some deposit their eggs in the egg-cases 
of Blattkl© (cockroaches), whilst others prey upon parasitic and useful 
Taobnid flies. A little is known about some thirty or forty Indian 
apeoies. 
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Cotesia flavipes, shown in fig* 44, is a tiny fly which lays its eggs in 

the catorjnllars of the 
destructive sugarcane, 
borer Chilo simplex (a 
moth whiob will be treat¬ 
ed of later) and serves to 
keep the numbers of this 
destructive pest in check, 
since tlie ohaloid grubs feed 
upon and kill off the 
In a similar 
Chalcis eupioea 



Fio. 44.. 



<-CQte*ia which U paraaitlo upon 

the wt>U-known dcBtructive sugarcane 
borer CHlo Hmplea, (Bengal.) Antenna (Jftterpiluir.s 
enlarged on the riglit. 
shown in fig. 45, very effectively keeps down the numbers of some very 
important tea and sdl tree defoliating 
(jaterjdllars {L^maniria and Dasychira) in 
the Bengal Duars and Assam. At times 
these onterpUlars get the upper hand and 
swarm in incredible numbers, clearing 
every leaf from the busbes and trees. 

This leads after a few weeks to a similar in¬ 
crease in the numbers of the objdcid, which 
finally succeeds in bringing down to duo 
proportions the numbers of the moth cater¬ 
pillars. The family Coccid?B or scale Insects 
(Order Hemiptera) contains many serious 
jiastg both to crops and planters. Observation has shown that many 

of these are parasitised by 
ohaloid flies. The eggs are 
laid as usual by the female 
ohaloid in the body of the 
soale Insect, and the grubs on 
hatching out feed upon and 
destroy the scale. Amongst 

» . , ,. 1 . 11 . « obalcids which are known 

Fig. which l« paraaltio upon 

the tea scale bug. True slate ot insect is ^ ^^7 **^7 

slightly less than *5 millim. Cfodis.) be mentioned Aphelinnsthem 

(shown in fig. 46) parasitic on the tea scale bug {Chumaepia ihet^), 

Ctrrhospihis mcivarusy Encyrtua nietneri^ E. paradiaieus, Scufeitiaiu 


ChmU i84mplt»a parasitic 
upon tea and $&l leaf 
defoliating catcTpil- 
lars. (Bengal DiiarsO 
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cyanea^ Marietta leopardina^ Cephaleia purpuremmtvu^ C, hrmineiven-- 
iris and C» fuHoirentrh parasitio on the brown bug (Lecanium cojfe<e) 
of oofiee and Encyrius nietneri and Chartoeerus musciformis parasitic on 
the white bug {Pseudococcus adonidum) of ootfee. This list of parasitic 
chaloids shows that the family,although the individuals are so minute, con¬ 
tain species of es^troino importance to man, and agriculturists and planters 
would do well to remember that minute flies hovering about during 
severe infestations of defoliating caterpillars or serious scale insect 
attacks are probably there as friends aqd not enemies. Another 
chaloid is parasitic upon the so-called cheroot-weevil {Lasioderma 
tesiaceum), and cigar merchants in India should learn to distinguish 
between this minute friend when flying about in the godown 
and the beetle 
which IB the real 
author of the 
damage. The 
chaloid is of 
course beneficial.* 

As yet undeter- ^ 

Fro. 47,—0haloid paraiitio Fro. 48.— Bp., parasitic 

oa tho Oteroot. apon n^fal tachnld 

weeyil). Oaloutta.) been found flies CBengul Doars)’?., 

parasitic upon tlie larvae of Polygraphus^ Pityogenes and S(vlytus bark- 
boring beetles in blue pine and deodar trees in the North-West 
Himalayas. 

Mention has been made of the tact that some ohalcids prey upon useful 
parasitic Insects such as the great family of Tachnid two-winged flies 
(Order Diptera). A species of Perilampus, Perilampus sp. (fig, 48) is 
thought to bo parasitic in this way upon one or both of the flies Tryeolyga 
bamhym and Mmkem dasychirce which are parasitic upon the caterpillars 
of the moth of a species of Dasychira, The larv® of this latter Inse^jt 
commit serious defoliation in tea gardens and in sal forests in the 
Bengal Buars and in Assam. This is an instance of a chaloid which 
is a foe and not a friend to man, since its grubs live in and feed upon 
the knrm of a beneficial Insect 




eFiiifl Oiroular m Agrl. feron. Eat, 12, thft Cheroot-Weevil. Isiuod by TwBteeB, 
ladieo Hoeionii Oakutta, IW, 
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Pam. VII. Iolineumonidae---Iclinetimoii Flies. 

The Ichneumons are Insects with a long slender body and many-jointed 
antonnsB. The wings have a well-developed series of norvurovs and 
colls in them; the space on the front wing separating the second pos¬ 
terior cell from the cubital cell? is divided into two colls by a transverse 
veinlot. The abdomen is attached to the lower or posterior part of the 
median segment. The female lias usually a long protruding ovipositor* 
(See fig. 49.) These Insects are parasitic in their larval stages. 
The egg is deposited by the mother in or on or near the body of the 
grub. The larva on hatching out is a little white legless maggot which 
feeds upon the fatty tissues of its host, the latter eventually dying of 
exhaustion, although it may have sufiicient strength to turn into 
a pupa first. When full fed the ichneumon grub spins itself up 
into a cot^oon. This it may do inside the now dying or dead host 
larva, or it may attach the cocoon to the outside of the skin, 
or it may lie free outside the latter. It oft^n happens that two 
or more eggs are laid upon the caterpillar by the ichneumon fly 
and then several ooi^oons are obtained from the dead outerpillar 
or from the pupa into which it has changed. Owing to the peculiar 
methods of existence of iis members it will be obvious that this 
family performs a very imjiortant service to man by keeping down 
defoliating larvse and stem and wood-boring pest^ and, in faot, Insect 
pests of all kinds. At the same time it is also injurious to some 
extent owing to the faot that it also lays its eggs and kills off 
useful predaceous and ]iarasitio Insects. From the little we already 
know of the life histories of some of our Indian lohneumonid® it 
has become evident that the family is of the very first economic 
importanoa in this country, and its study, therefore, for this reason 
alone, is strongly advocated. 

The members of the genera Rhyssa and Thalessa are among the most 
remarkable of the ichneumon flies. These Insects have ovipositors of 
two to four inches in length (fig. 49) and are parasitic upon species 
of the family Siricidss which, as above described, live in solid wood. 
The following is a note on a portion of the life history^ of a new 
and undesoribed species of Rhyssa, Rhyssa sp. t which is parasitic 

* Vids foot-noto on p. 119. 

t Col. 0. X. BIngbam hopes fco shortly describe this species lor meu 
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upon Sirex imijerialis already mentioned as infesting spruce in the 
North-West Himalayas, The adult Insoot a])j)oars on the wing about 


the beginning of Juno, The female is a 
fairly largo handsome fly, black in colour 
with yellow spots upon the thorax and a 
pink spot on either side of ea<{h segment of 
the b(xly. It Ls one inch in length with 
an ovipositor of one and a Imlf inches 
(fig. 49). Dead mature Inswits have been 
found in some numbers in spruce riddled 
by Sirex imperialism the tunnels in which 
the iehnoumons wore found oommunicating 
with the Sirex ones in such a manner 



as to leave no doubt that the former Fm. 49.—Rby«ia sp. parasitic 
wiis parasitic upon the lator. Tlie larval ^lv,p^lTalu 

and pupal 9t44gos of the ioBneumons have (N.-W. HimalayaB^) 4* 

not yet boon found. There can lie little doubt that this parasite 
is of tlie greatest servioo in keeping down the numl)eP8 of the 
borer. It appears to itself suffer when the wood-wasp larva has 
gone very deep into the wood, as the ichneumon fly on becoming 
mature has then apparently not sufficient strength to boro its 'way 
out of the tree and dies in the wood after having gone a certain 
distance,^ 


Pmpla punctalor, Linn., Is an iohnoumon common in parts of 

I j _ Bengal and Assam. It 

\ j ^ well-known para- 

\\// of silk-worm 

moth Anthercea roplei, 
^ Moore, and has also 

^ I Indian museum from 

^ ^ i?everal species of Sa- 

ipecies of Satumiidm. Cltoared in Indian ^ 

moMinu, Oaleatt%) moths whoso cater¬ 

pillars are serious defoliators. The male and female are shown in fig. 50. 
The wheat and rioe weevil is parasitised by the tiny ooppery-green 


* yor a tuller aoeennt^ yMs t}epartmental Notes on Inseots<tbat afleot rorestry 
No. 3. p. tBB. and plat, 711, VSg;. 3, 

17 
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ichuoumon fly shown in fig. 51. Tbo fly lays its eggs on or in 
tlio grubs ot‘ tlio WvMWil us tlioy lie looJing 
insiile tho grain. Tbo iclinoumon grul). on 
hiitolung out, foods u[)ou tho woovil grub, 
blit in snob a man nor as not to kill it until 
both have rouuhod their full sixo. Tho woovil 
grub then dies, tho fly grub chungos to a 
pupa, from wllich issues tho small oo]»por- Fia. oryzat 

coloured ichneumon fly. This latter ])airs, purasitio upoa the 

and tho feinalo thou flies id.out over frnuii 

hoa})s searching for a grain containing a x 6. 

wenvil grid) In which, when found, she lays an egg. 




Pam. VIII.—Braconldae—Braoon-flles. 

These Insects are very similar to tho ichneumons. The antennae 
-‘Consist of many, nearly always more 
tlian 15, joints, and the wings have 
a modorato number of cells in them. 

They can bo distinguished from tho 
ichneumons by the fact that the 
hind body has a much less degree 
of mobility of its segments, and tho 
u])per wings differ, the series of cells 
running across the >vlng being only 
three in the ichnoumonldes when^as they are 

four in tho bra- 
con ides, and a 
I centre cell be¬ 
hind 2 and 3 is 
divided trans¬ 
versely into two 
in tho former, 
but is undivided 
in tho latter 

( fig. Hi ). If 
Fia. 6S^A Brftoonid fly. those d i 81 i n- 



Fio. 53.—Diagram of wing of 
Ichneumon (A) 
and of Braconld 
(B). 1, 2, 3, 4 
fiotiesof colls ex¬ 
tending aCIOAH 
the wing; a, 5, 
divided cell of 
the Ichneumon 
wing oorrosiio ail¬ 
ing with, a, the 
undivided cell of 
the Braoonid 
wing. (After 


Sharp.) 

guishing characters are remembered, the two families can always b.. 
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distingnishod from ono anothor. Fig. shows ii hraconid fly. The 
habits of this fiimily are similar to tho last, it boing boliovod that its mem¬ 
bers are nearly all parasites. Usually they attack the larvie, but they 
are bred in great nnmborB from pupie and occasionally from imagoes 
of other lusocts. The family requires careful study in India wlirrc 
its members are undoubtotlly of the greatest sorvujo to man both in 
th(^ field, ]>lantation and ibrost. Tho writer has recently bred out BraiJoii 
flies from two Soolytld bark boring posts —Seobjtus major and N. ininor 
(Order Coleoptera)—which infest deodar trees-in the NorthW*est 
Himalayas. The flies lay their eggs in or on the scolytus grubs and the 
Bracon larva?, feed upon the latter. 
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SUPPLEMENTARY PAPER TO THE VOLUMES IN 
“THE FAUNA OF BRITISH INDIA/' 
SERIES III. PART II. 


Bv Sitt G. F. HAMP80N, BAKT., F,Z.0., F,E.8. 

( WUh Plate Ih) 

{Continued from page 653, VoU AF.) 

Genus SriiiNaNAcorrorsis, 

SphingonivpiopHiit, Wllgtn. OEfv. Vet. Ak. Fcirh. XV. p. 138. Tgpe» 

(1858)... nanum, 

176, SPHiNooNiEPiopaia ruMiuo, 

Lophura pumilio ^ Boisd. Spec. Gt^n. L<^.p. H<5t., I. p. 311 
(1875). 

,, pufdlla, Butl. P. Z. S., 1875, p. 244. 

„ minima, Butl., P, Z. S., 1876, p. 310, pi. 22, f. 4. 

Assam ; Khabis ; Penang ; Malacca. 

Genua Eurypteuyx. 

Eurypteryx, Feld. Rei«. Nov. p. 5 (1874). non desor,; Boiad. Type, 

Spec. G^n. L4p. 11 ct., I. p. 46 (1875) . molucca, 

151. ECJRVrTKUYX buaga. 

Darapsa hhaga, Moore, P, Z, S., 1865, p. 794, 

SiKHiM; Bhutan; Assam; Nias. 

Subap. obtruncaia, Rotha. Nov. Zool. IX.,Suppl., p.595 (1903). 

Celebes. 


Genus Rhodosoma. 


Type. 

RhodoHoma, Butl. Trana. Zool. Soc., IX. p. 534 (1877). triogms, 

208. Rhodohoma tkiopus. 

MacrogloBsa triopus, Weaiw. Cab. Or. Ent., p. 14, pL, 6, f. 4 
(1848). 

HabitaL -’-^ iKmu ; Bhutan ; Assam. 

Genus Macboglosscm. 

Type- 


MacroglosBsum, Scop. Intr, Hist. Nat., p. 414 (1777) . ateWotorrm. 

Pdthyros, Hiibn. Verz., p, 131 (1827)... ntellatarum, 

RhamphoBchisma, Wllgrn. CEfv. Vet. Ak. Forh. XV. p. 139 

....... trochilm, 

Hdbn. Tent. Ined. .... Hellatarum. 

A. Hindwing on underside with the base white or yellow-* 

ishxwhito ..*..... bomhylicmst 
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B, Hind wing on underside with the base reddish or yollow 
or with yellow patch on inner area. 
a. Hindwing with the costa dilated into an antomedial 

lobe..... (iquila» 

h. Hind wing with the costa normal. 
a‘. Fore wing with band from middle of costa totomus. hernivhroma. 
bK Forewing without band from middle of costa to 
tornus. 

Head and thorax with two broad grey stripes 

on the olive-black ground colour. mitchelli. 

ti *, Hoad and thorax without two broad grey stripes, 
a”. Forowing the basal area black or greenish black 
sharply defined by the straight antomedial 


band. 

Abdomen brown below. faro. 

Abdomen tawny below... pasialm. 


\ Forowing with the basal area much paler than 
the antomedial band. 

a*. Hind wing with very narrow tawny brown 

border ...... BtellcUarum. 

b\ Hindwing with moi*o or less broad tawny or 
black border or almost entirely black. 
a‘‘\ Hindwing tawny without yollow band or 
with a yellow band defined on outer 
side towards costa, 
a", Hindwing tawny. 
a’^* Forewing with the antemodiul band 


filled in with black... regulus. 

b\ Forewing with the antomedial band 

not filled in with black .. gyram. 

6®. Hindwing with tawny yellow band. 


Forewing with sharply defined grey 
medial costa area; antomedial 
band very oblique .••• parHooior, 

b\ Forewing without grey medial costal 
area. 

. Abdomen with the lateral yellow 
patches separate. 

a*. Forewing with the brown post- 

medial spot very prominent... aseimiUs. 

h^. Forewing witli the brown poet- 

niedial spot not prominent... beUs* 
Abdomen with the yellow lateral 

patches t^cUiia. 
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h^'. nindwing with nharply defined brownish 
black terminal band often dilated at 
middle, or with the yellow band ob¬ 
solescent. 

a*\ Forowing on npperside with the post- 
medial lines not prominent, no grey 
Hubapical patch on costa or streak on 
vein h, or brown snbapical spot, oi' 
brown dorsal spots on abdomen. 
a\ Abdomen blackish brown ventrally. at/hia, 
b\ Abdomen gro>dfth yellow or tawny 

ventrally ...... cornthus, 

fy\ Forowing or abdomen with all or some 
of these markings dintinct. 
a\ Fore wing with apical patch on costa ; 
vein d not grey before the black 

subapical spot.,.^^.. ... .. wi//a. 

Forewiiig without groy subapical 
patch, or vein 0 streaked with 
grey before the black subapical 
spot. 

a^. Forowing with the antcrneclial band filled in with black 

on outer half ; underside of wings blackish brown midfu^ciata, 
b**. Forewing with the aniemedial baud not filled in with 
black on outer half ; postmedial lines distinct; un¬ 
derside of wings tawny... imiAd,a pmiluw^ 

0 ^, Fore wing with the antomedial band not filled in with 
black or entirely black. 

a^. Forewing with the antemedial band and post- 

medial lines more or less confluent... glaucoptera. 

Forewing with the antemedial band and post- 
medial lines separated by a greyish area. 

Forowing with vein C streaked with grey ; 

hindwing with the yellow band not incurved... jtroimthem, 
Forewiug without grey streak on vein 6 or 
hindwiug with the yellow baud incurved, 
a* ^ Forowing with grey streak on vein 6 ; palpus 

dirty cinnamon grey. variegaium, 

ft 11. Forowing without grey streak on vein G 
or palpus greyish white. 

a’"*. Forewing with the antemedial bond filled 
in with black, its outer edge straight ; 
medial urea grey, band-like ; 2nd post- 
imjfiial line diluted below vein G ; paipus 
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greyish white ; nlxlomcn olive hrown 

al)OVo..... fringilla, 

h^'\ Forowing as in heliophila, but the 1st post- 

medial line as strong as 2n<l line. direrrjem. 


cA'\ Forowing w^ith the antomedial band not 
filled in with black. 

Forewing and abdomen on underside 
bright tawny, or the latter black with tawny 
spots. 

Size Rnaall,; $ with the harpe not diTided, inidpida.' 
8izc small ; with the harpe divided ... troglodyivs. 
Size largo ; mo<lial area of forowing wide. 


^ with the harpe divided.. pyrrhmiicta, 

h. ’ ^ Forowing and abdomen on underside 

less lawny and more cinnamon.. sitiene, 

183. MaOROCJLOSSUW S'PFJJATAUUNf. 

Sphiilx stfiUalaram, Linn, Syst. Nat., X. p. 803 (1758), 

A* rkla, Ketz., Gon Ins., p. 33 (1783). 

Mihcroglosm nigra, Cosm., Le Nai., XIV., p. 280 (181)2). 


/Jt/nifaL -EnuopF ; N. Akuica ; W. & 0. Asfa ; Japan ; China ; Sind ; 
Punjab ; Cochin China. 

101, Mac uo(j i .ossum pom by uvns. 

MacrogloUHft homhijlann^ Boisd,, Spec, G(^n. Li^p. Hot., T, p. 334 (1875), 

„ walheri, Bull., P. Z. S., 1870, p. 4. 

/7a5fto<,~~J apan ; Chin.a ; Punjab ; Sikkim ; Bhutan ; Assam. 

170. Mackoclossum ritjufats. 

MacrogloHm regulu^, Boisd., Spec. G<*n. Lep, Hot,, 1., p, 335 (1875). 

„ ferrem^ Butl., P. Z. S., 1875, p. 4, pi. 1, f, 3, 

77a/n<aL—B ombay ; Canaua ; Njlgikib , Ceylon, 

181, MACUoau>ftsuM ovuans, 

Macroghma ggram, Wlk., Vm., 01 (1856). 

„ zsna, Boisd., Spec, G<hi, Lt'ip. H<5t. I. p. 337 (1875). 

„ homhm^ Mab., Ann., Soc. Ent. Fr. 1880, p. 347. 

„ hurnuimca, Koths., Nov. Zool., I., p. 58, pi. 5, f, 3 (1894), 

Hahilai ,— Punjab ; Bcjmpay ; Madras ; Niu4Irih ; Ceylon ; Burma ; Borneo ; 
Java ; Flores ; Sumtu ; Letti ; Kisser 

182. MACRoau)sauM afkktitia. 

Miicroghim afficUtia, Bull., P. Z. 8., 1875, p. 240, pi. 36, f. 7. 

„ vialh, But!., P. Z. S., 1875, p. 240, pi, 36, f, 5, 

Madras ; Ntlgikis ; Qeyiafn. 

182a. Maoroolossum particolor. 

MacroghsBum particolor, Boths., Nov. Zool., IX., Suppl,, p, 636, pi. iv, f. 13 
1 903), 

Mabe ; Madbas. 
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184. Macroolowsum brlis. 

Sphifkn helitt,, Linn, 8y«t, Nat, p, 493 (1758). 

MacrogloHsa pi/rrhula, Boisd., Spec. 04n. L^p. I, p. 338 (1875), 

„ oph, Boifld,, Spec,, Oen , L6p. Bet. 1., p. 345 (1875). 

HabitaL —Loo Cuoo la.; China ; Punjab ; Sikhim ; BimTAN ; Assam ; 
Mad.(A8 ; Ceylon ; Tonkin. 

195* Maobogxawsum asstmilis, 

Macrofflosmim assimilis, Swaina., Zool. Jllnst., pi. 64 (182J), 

Maeroglosm ffilUt, Herr., Schaft. Auiwer. Eur. Schtnott, f. 107 (1854). 

„ hengalenm^ Boiad., Spec. G6n. LAp. HeU, I. p. 341 (1875). 

„ larlcolor, Moore, P. Z. S., 1879, p. 387. 

„ Mia, Hmpns., Ill. Het. B. M., IX., p. 58, pi. 157, f 15 (1893). 
ffabikU, —Madras ; Nilgiris ; Okyjj)N ; Java. 

195a. Macroglossum pyrkhostiui^a. 

Macrogloam pyrrhoslicta, Butl. P. Z, S., 1875, p, 242, pi. 38, f. 8. 

,, natapyrrha, Butl., P. Z. 8., 1875, p. 243, pi. 30, f. G. 

Habitat,--^XV ; Loo Choo Ib. ; China ; Sikhim ; Bhutan ; Annam ; 
Tonkin ; Philippines ; Lombok, 

1955. Macroglobsum troguidytus. 

Macroglomi troglodytm, Boisd., Spec. (Ion, LAp, Het., I, p, 344 (1875). 
//a5i7a^.—C hina ; N. and S. India ; Ceylon ; Java. 

194. Maohoglossum insipida. 

Macrogloma imipUlay Butl., P. Z. B., 1875, p. 242, 

„ Umata, Swinh., Oat, Het. Mus. Oxon, I., p, 4, pi. f. 1 (1892). 

N. and B. India ; Ceylon ; Andamanb ; Penang ; Borneo ; Java, 
Sub3p.;^aj?MawM/n, Roths., Nov. Zool,, IX., Siippl.. p. 642, pi. iii., f. 9 (1903). 
Habitat,--- Perqubon 1. ; d’Entrecabteaux I«.; Buoebt ; St. Aionan 
Queensland. 

Subsp. jpojcila/a, Hoths., Nov Zool., IX., 8uppl., p. 643, pi. iii., f, 17 (1903). 
Habitat ,—Loo Choo Ib. 

189. Macroouissum sitiene. 

Macrogloma ntiene, Wlk., VIII,. 92 (1856)4 

„ »mca, Boisd., Spec. GAn LAp HAt., I., p. 340 (1875). 

„ nigri/amata, Butl.,:P, Z. S., 1875, p. 24, pi. 37, f, 3, 

„ orientals, Butl*, Trans. Zool. Soo., IX., p. 528 (1877). 

//a5i7.a^—N ilgirib ; Ceylon ; PHiiamNES. 

189a. Macroglobsum pbingilla. 

MmrogloBm fringilla, Boisd., Spec. GAn. LAp. HAl,, L, p. 862 (1875). 

„ heliophila, Boisd. Spec. GAn. LAp. Het, I., p. 354, pi, 11, f. 2 (1875 

„ hamta^ Bwmh., Cat. Het. Mas. Oxon,, I., p. 5, pi. 1, f. 2 (1892) 

loocAooam*, Boths., Nov. Zool., I., p. 67 (1894), 
ffabitcU.-^-hdo Omo Is. ; Honkong ; Foumoba ; Tonkin ; Nilgiwb ; Borneo 
Philippines ; Java. 

196. Maoroglossum divebgens. 
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Maoroglottsa dimrgem, Wlk., VJII., 94 (1856), 

Eabiiat. —Okylon . 

196a. MACBOaUlSflUM PKOMETHRU8. 

M(tcrogloHSum arcuvUum, Moore, L<t^p. E. C., p. 2G2 (1857), non denor. 
Mfiorngloua protmthms^ Boiad., Spec. O^n. Ii6p. Het., I., p, 355 (1875). 

Habitat. —Okylon ; Pknanq ; Malacca ; Bokneo ; Philippines ; Nias; 

Java, 

Subftp. inmitata, Swiiih. Oat. Het. Muft. Oxon., I., p. 6 (1892), 

Macroglonga iticonspicua, Roth«., Nov, ZooL, I., p, 68 (1894). 
iTaW/o/.—N ew Guinea : Bossell. J.; St. Aionan ;Feb(4ub8<)n and Tkobkiand 
Is ; Queensland. 

1966. MAOBoaLossuM vauikgatum. 

Macroijlomum variegaturn, Hoths., Nov. Zool., IX., Suppl., p. 653 (1903). 
/fa6tia<.—S ikkim ; Assam ; Sumatra ; Borneo, 

184a. Magroolossum saga. 

Macrogloua saga. Bull., Ent. Mo. Mag., XIV., p. 206 (1878). 

„ kimhiumm, ilothft., Nov. Zool., I., p. 66 (1894). 

„ giaueoplaga, Hmpsn., J. Bomb. N. H. 8oo., XIII., p. 40, pi. B, 
f. 13 (1900). 

Habitat. —Japan ; Sikhim. 

190, Macroglobsum glaucoptera. 

Macroglossa glaucoptera, But!., P. Z. S., 1875, p. 241, pi. 36, f. 9. 

„ obBOuripes, Butl., P. Z, S., 1876, p. 309, pi. 22, f. 5. 

„ lepsoha, Butl,, Trans. ZooL Soo., IX., p, 635 (1877). 

„ fuBcata, Huwe, Berl. Ent. Zoit., XL., p. 358, pi. 3, f, 5 (1895). 

/Jtt6i7a<.—BENGAL, Calcutta ; Ceylon ; Penang ; Malacca ; Java. 

187. Macroglossum bemifasciata. 

Maoroglossa semifasciata, Hmpsn., Moths. Ind., J., p. 115 (1892). 
flabiiat. —Burma ; Laruan, Borneo ; Java. 

201. MaCKOGLOSSUM A<iUILA. 

Macroghsaa agidla, Boisd., Spec. L<^p H6t., I., p. 341) (1875). 

„ hUerrupta, Butl., P, Z, S., 1875, p. 242, pi. 37, f. 2. 

HabUai .—SiKBiM ; Assam ; Cochin China; Malacca ;Bounk(» ; Philippines, 
t86a. Macuoglossum sylvia. 

Maoroglosaa aylvia, Boi«d. Spec. G^n, L^p. H5t,, I, p. 350 (1875). 

„ ohacura, Butl. P. Z. 8., 1875, p, 5, pi. 1, f. 2. 

Habiial.—WonumA ; Assam ; Ceylon ; Perak; Java ; Celebes. 

186. Machoglossum coryihus. 

Macro^eaa eorythm, Wlk., VIII., 92 (1866). 

„ proxima^ Butl. P. Z. S., 1875, p. 4, pi. 1, f. 1 (1875). 

B. India ; Ceylon. 

Bubap. 1, platyxonthum^ Botha., Nov. Zool,> IX., Suppl., p. 660, pi. iv, 
f. 1 (1903). 

EaUtat^'-^hoo Ohoo Jb, 

18 
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Subsp, 2, luteata, But!., P. Z. 8,, 1875, p. 241, pi. 37, f. 5. 

Habitat, —China ; Fokmoba ; Sikhim ; Bhctan ; Assam ; Bukma ; Tonkin ; 
Penang ; Perak ; Andamans ; Borneo ; Pdilippines ; Java; Flores; 
SuMHA; Celebes. 

Sabsp. Feld., Hiiz, Ber. Ak. Wiss. Wien., XLIll., p. 29 (18(il). 

MacroffloHsa phUgetmt^ JBoisd. Spec, Gen. Lep. Hot., 1., p. 346 (1875). 

„ motacilla, BoM. 8pec. Gen. Lep. 1., p. 347 (1875). 

,, egnim, Boisd. Spec. G<5n. Lop. IHt, I., p. 350 (1875). 

,, apprcjcimam, Luoa«, The Queenslander, XXXIX., p. 834 (1891), 

,, lahrona, Swiiib., Cat. Mus. Oxon., 1., p. 5 (1892). 

,, itiolucemm, Koths, Fov. Zool, 1., p. 07 (1894). 

Moluccas ; New Guinea and adjacent Islands ; Queensland, 
Sub«p. 4, xaitJiuruH, Roths., Nov, Zool., IX., Siippl., p. 662 (1903), 

//a5i/at.—T enimbek Is. 

Subsp. b,fulvicjaml<xta, Butl., A., M. N. II. (5), X. p. 155 (1882). 

Habitat, —Bismarek ARCUiPELAon ; Solomon Is. 

Subsp. 6,fu8ckauda, Roths., Nov. Zool., IX., Suppl., p. 663 (1903). 

Habitat, —Loyalty Is. 

200. MACROfiLOSSUM HEMICHROMA. 

Macroglossa hcmickroma, Butl„ P. Z. S., 1875, p. 243, pi. 37, f, 1. 
BabUaL-^A9»AU ; Borneo; Philippines ; Java. 

198. Macroglossitm pashalus. 

Sphitixpasialm, Drury, Illustr. Ex. Ins., H., p. 52, pi. 29, f. 2 (1773). 

,, pandora, Fabr. Ent. Syst III., p. 380 (1793). 

Macroglosm stumun, Boisd. Spec. Gen. Lep. H<?t., 1., p. 349 (1875). 

Habitat, —Loo Ohoo Is.; China ; Formosa ; Cochin China. 

Subsp. rectifascia, Feld. Keis. Nov,, pi. 75, f. 7 (1874). 

HaUtat.,—%, India ; Ceylon. 

199. MACRoaLOSSUM faro. 

Sphinx faro, Cram., Pap. Exot., III., p. 165, pi. 385, f. c. (1780). 

/fa5»7.aL—Loo Caoo Is ; S. India ; Penang ; Perak ; Borneo ; Java, 

197. Macroolobsum mitchelij. 

Moi'.rogloma mitchelli, M6n. Enum, Corp. Anim. Potr, Lop., p. 95 (1857). 
Habitat ,—J ava. 

Subsp. imperator, Butl., P. Z. S.,vl875, p. 243, pi. 37, f, 4. 


Habitat ,—; 8. India ; Ceylon. 

Genus Buopalopsyche. Tgpe. 

Rhopalopsgoke, Butl. P. Z. S., 1875, p. 239 .... nycterig, 

177. Uhopalopsycuk nyctekis. 


,\facrogloHsa jtgctm$, KoU,, HtigePs Kashmir, IV., 2, p. 458, pi. I'J, f. 5 (1844). 

„ volucris, Wlk., VIII., 94 (1856), 

Eabitai.~‘hoo Choo Ik. ; W. China ; Pdnjab ; Kabbmib ; Sikhim ; Bhutan ; 
Assam, 




THE MOTHH OF INDIA, 


lay 


178. RH0PAL0I»8YCHE BIFASCiATA. 

lihopalopsyche htfaficiaki, Butl., P. Z. 8., 1875, p. 2ay, pi. 30, f. 4, 

Habitat. —8. India ; Cetlon. 

Subfamily PERGEaiN^:, 

A. ProboscU with the base exposed ; palpi with the 2ud joint not contiguous. 
a. Palpus with the 2nd joint distinctly narrower than 

the 1st, more or less taperingapically.... Cechenmui. 

h. Palpus with the 2nd joint not narrower than the let. Hkayatliii. 

B, Proboscis with the base not exposed ; palpi with the 

2nd joint contiguous. 

a. Palpus with the scaling at apex of ist joint dense 
and regular on innersido. 

a\ Palpus with apical tuft of scales on innerside 
of 2nd joint directed downwards and inwards. 
a\ Palpus with the scaling of Ist joint on outerside 


longest just below the apical cavity . Jihyncholaba. 

h \ Palp UK with the scaling of 1st joint on outersidc 

longest at base. Theretra, 

b\ Palpus without apical tuft of scales on inner 

side of 2nd joint .... nippotim. 

h. Palpus with the scaling at apex of Ist joint not 
dense, and irregular on innerside. 

a^. Palpus rough with long scattered hairs . Fergem. 

hK Palpus without or with very few Jong scattered 

hairs . Celerio, 

Genus Celerio. Type , 

Celerio, Oken, Lehrb., Naturg. III., I. p. 7G1 (1815). 

Phryxm, Hiibn., Verz., p. 137 (1827). .. Uneaia, 

A. Pulvillus present, 

a. Forewing with the veins traversing the brown 

band pale, the pale band sharply defined. limata, 

h. Forewing with the veins not pale, 

a. Forewing with the costal area on upper- 

side brown and clearly defined. gaUH. 

h. Forewing with the costal area pale with 
a large patch beyond apex of cell, a 
prominent broad basal band. tdcma. 


B. Pulvillus vestigial, represented by a very small process or flap. 
a« Forewing with the costal area on upperside 
brown and sharply defined, the veins on brown 
postmedial band not pale, terminal band 
slightly paler than postmedial band ; under¬ 
side not rosy red ...... zygopIiylU, 
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h. Forewing if the costal area is all brown with Iho 
veins on postmeilial band palo, or the ter¬ 
minal band pale, or underside rosy red. nu^horhiai, 

154. CELBaiO KUPHOKDIiE. 

Sphim £upUorhm, Linn. Byst. Nat., X., p. 492 (1758). 

„ emlm, Hixfn., Borl. Mag. II., p. 180 (1774). 

DfMephila paralias, Niokerl, Bohm. Tag., p. 22, f, 2 (1837). 

„ helio8Copi<n, Bcly-Longch, Ann, Boc. Eni. Bcig. , I., p. **0 (1857) 

, grentzenbergi, Staud. Ent. Naohr., XI., p. 10 (1885). 

,, Thierry, Mieg. Le Nat., XI., p. 181 (1889). 

, rubrescem, GarbowHki,8itz. Ber. Ak. Wiss Wien,, p. 917 (1892). 

„ drfecta, Calb. Iris, II., p. 88 (1899). 

„ nigrescens, Roths., Nov. Zool., IX., Suppl., p. 720 (1903). 

„ reatricta, Roth.s., Nov. Zool., IX,, Biippl., p. 720 (1903), 

Habitat, —Eihiope to 8. England and S. Sweden ; Caucahub. 

8ubsp. 1, dahli, Goyer. Ilubn. Sammh Eur. Schmott. Sphing., pi. 30, f. 101 4 
(1827). 

Habitat ,—CORSICA ; Sardinia. 

Subsp. 2, tithymali, Boisd. Icon. Hist. Lep. II. p. 30, pi. 51, f. 1 (1834). 
Habitat, —C AN akieb. 

Subsp. 3, ftiauretanica, Staud. Cat. Lep., II,, p, 30 (1871), 

Deilephila Bartel., Ruhl. Grosschemett, 11., p. 79 (1899). 

Morocco ; AmiERB, 

Subsp, 4, conspicua, Roths., Nov. Zool., IX., Suppl., p. 720 (1903). 

/7a5e7a^.— Asia Minor ; Syria. 

Subsp. 5, siehsi, Fung. Berl. Ent. Zoit., XLVII., p. 235, pi. 3 (1903). 

Habitat, —Cilicia. 

Subsp. 0, oentraiasioi, Stand., Stott. Ent. Zeit., XLVIIL, p. 04 (1887). 
/Za5»7ae.—T ranscaspia ; Afquanibtan. 

Subsp. 7, robertsii, Butl. P. Z. S., 1880, p. 411, pi. 39, ff. 9-10. 

DmUphila pepliden, Christ. Ent. Nacher., XX., p, 333 (1899). 

/7a5t7a^.— Transcaspia ; ApanANiSTAN. 

Subsp. 8, nervosa, Roths. Nov. Zool., IX. Suppl., p. 721 (1903). 

£?a5»7a<.—-P unjab ; Simla. 

Subsp. 9, costata, Norden. Bull. Mosc., XXIV., 2, p. 444, pi. xi ff. 8-4 (1851). 
Transbaikalia. 

155. Celerio gallu. 

SphUix galUi, Rott., Naturg., vi , p. 107 (1775). 

Deilephila philei^horbia, Mutis., Wiegm. Aroh. Nature,, VlIJ., pi. 171, pi. 8 
(1840). 

Habitat.—E v&ove ; W. & 0. Asu; Japan ; Kashmie. 

Subsp. intermedia, Kirby, Faun. Bor. Am. IV., p, 302 (1834). 

Deilephila ohaimrnierii, Harris, Sillim, Joum. Sc., Art. xxxvi., p. 306 (1839). 

„ eattademie, Gueu. Am. Soo. Ent. Pr. 1868. p. 7. 
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BaUiaL —Canada ; U, 8, A. to Colorado and Georgia. 

155tt. Celehio nioaca. 

Si)him ma(P.a^ Prunner. Lep Podora,, p. 8C (1798). 

„ cf/parimicr, Hlibn. SamnU. Eur. Scbmott. Bphing. f. 115 (1827), 
Habitat.-^, Europe ; Caucahia ; Tuanhuaspia. 

Hubfsp, 1, eaetisdma, Austant, Le. Nat., V, p. ilUO (1883). 

Deilephila carma^ Austant, Le. Nat., XI., p. 232 (1889). 

Tlabitat — MoROfXJO; AlxiiElts. 

Sub8p. 2, lathijni$^ Wlk,, VIII., 172 (1858). 

Hfi5*^aL~~PuNJAH; Kumaon, 

155i. OeLEHIO ZYaoPHYLLl. 

sphinx zygophylli^ OcKh. Schmcit., II., p. 228 (1808). 

Habitat.—':^, UussiA ; W. <& 0. Ahia ; Persia ; Afghanistan. 

153. Oelerio linea'j a. 

Sphinx lineata, Fabr. Syst. Ent., p. 541 (1775), 

dnucwi, Cram. Pap. Exol., II., p. 41, pi. 125, f. D (1777). 

Habitat, —Canada to Argentina. 

Bobsp. liwmioa, Eap. Bchmott,, II., p. 88 (1770). 

Sphinx koechlitii, Fiiessly, Arch. J., p. 1, pi. 4 ff. 1-4 (1781), 

HabitaLS, Europe ; N. Africa ; Natal ; W. <5fr C, Asia ; Persia ; Afghan¬ 
istan ; (:;hina ; PuNJAH; Bengal, Calcutta, 


Genus Pbrgbra. 

Pergma, Wlk., VIII., U9 (1856) porcellm, 

Cinogon^ Butl., Trans. Ent. Boo., 1881, p, 1,. askoUlensig, 

A. Hindwing with the ienninial area bright rosy rod ••• elpettor, 

B. Ilindwing with the terioinal area sufEuaed with oinna« 

xuon .. . . ... rivularia, 

119. Pergesa elpbnoh. 

S/yfiinx elpefior, Linn, Byat, Nat., X., p. 491 (1758). 

„ porcuH, Hotss, Gen, Ins,, p, 34 (1783), 


Elpmor viii«, Oken, Lehrb. Naturg. ITl.-I,, p, 760 (1815). 

Dtilephiia starulfum, Bartel, BbW# Gross Bohm. II., p. 122 (1900). 
M^bipdlm eljmorellus^ Stand. Cat. Li^p. pal., p. 104 (1901), 
//aWL,/L—E urope ; W. & 0. Abu ; Amuriand. 

Subsp. 1, iewm, BuU,, P. Z. S., 1875, p. 247, 

HaHiaL^JAvxn *, China. 

Snbsp. 2, macfomem, Bail., P, Z, 8., 1875, p, 7. 

Assam. 

119a, Pergesa rivularjw, 

ChcsrQGan^a rivularia, Boiiid, Speo. (Htu Wp. H4i., I,, p. 280 (1875). 

fiatmtoy Bail,, K Z. 1875, p, 247, 

J^a 5 lea<.--OHiTUAL; Punjab ; Sikjoim ; Sind, 
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Genus HiPKmoN. 

Tm, 

Hiibn., Ver*., p. 134 (1827) .. c^lerh, 

Jsoples, Htibn., Verz., p. 134 (1827) ... fsott, 

A. Ilindwing not red ...... veloj^. 

B. Hindwing rod or ferruginous, at least on l>asul area. 

a. Hindwing with black postmodial band... celerio. 

b. Hind wing without black postmodial band. 

o‘. Hindwing with the base black... eeheclvu. 

h>. Hindwing with the base red. 

Palpi wdth prominent white lateral line near 

eye. raffled, 

A*. Palpi without prominent white lateral line 

near eye . boerliuvia . 

127. Hippotion vr.i.ox. 

Sphmv relax, Fabr., Ent. Syst. HI.. 1., p. 378 (1793). 


vf(;il, Guor. Deless, Voy, Ind., II., p. 80. pi. 25, f. 1 (1843). 

Patiw'ra Uynaria^ Wlk., VIII,, 150 (1850). 

Sphim phcmiyx, Herr. Hchaff. Aiisser. Eur. Schmott., f. 478 (1850). 

Chwrocanipa sioirJtoi, Moore, P. Z, 8., 1802, p. 302. 

„ yorkii, Boisd., Spec. Gi*n. h^p. HOt.. I., p. 248 (1875). 

Pamcra ronea, Roths., Nov. Zool., I,, p. 79, pi. 0. f. 14 (1894). 

„ Ufuenm^ Roths., Nov. Zool., I., p. 79 (1894). 

„ yriseola, Roths.'. Nov, Zool., I,, p. 80 (1894). 

„ psmdovigil, Roths., Nov. Zool., I., p. 80 (1894). 

IIabitat.--N. & S. India ; Ckvlon ; Burma ; Andamans ; Nicobars ; Penano ; 
Java ; Christmas I.; Lomhok ; Sumba ; Tenimber Is. ; Amboina ; Buru ; New 
Guinea ; D'Entrecasteaux Is. ; Louisiades ; Queensland ; Lipu; Fiji. 

123. Hutotion celeuio. 

SpfUm celerio^ Linn. Syst. Nat., X., p. 491 (1758). 

„ tmphmiay Linn. Syst. Nat,, X„ p. 492 (1758). 

Phalmna intjuilinm, Harris, Esp. Engl. Ins., p. 93, pi. 28, Lep. f. 1 (1781). 
Hippotion ooh, Hubn. Verz., p. 135 (1827), 

Deilfphila alhaUmata^ Montr. Am. 8oc. Linn. Lyon (2), XI. p. 250 (1804). 
Habitat ,— Old World except far north and Now Zealand. 

121. Hippotion echeclus. 

Chmrocampa echeclus^ Boisd., Sfiec. G^n. Lep. Hit., I., p. 233 (1875). 

„ Blegam, But!., P. Z. S., 1875, p. 8, pi. 2, f. 1. 

Assam ; Madras, Madura; Burma, Bassein; Sumatra ; Philip-* 
PINES; Java ; Lombok ; Celebes ; Sumba. 

122a. Hippotion rapflksi. 

ChcBTOcampa raffle»i, Butl. Trans. Zool, Soc., IX,, p. 556 (1877). 

„ rimcea, Hmpsn. HI. Het. B. M., IX., p. 57, pi. 157, t 2 and pL 175 
f. 2, 2 a (1893). 
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N. & 8. Inuia ; Ceylon ; Sumatua ; Java ; Oklebes. 

122. HiPPOTION BOEBHAVIAE. 

sphinx boerhavift, Fabr. Syst. Eiit., p. 642 (1775), 

vampprusy Fabr, Mant. Iiih. II., p. 1)8 (1787). 

,, octopfinctata , Gmol. 8yBt. Nat., I., 5, p. 2386 (1790). 

Chfcrocampa rosetiay Swinh. Cat. Hot. Mu». Oxon., p. 16 (1892), 

HMtat .— N. & 8 . India ; Ceylon ; Bukma ; Malacca ; Penang ; Bi nguean ; 
Natuna I«. ; Sumatra; Borneo; Java; Ldmbok ; Sumiu ; Celebes; 
Kisser; Larat ; Key Is.; New Guinea; Tuobriand Is.; Loui8iai>es; 
Woodlark; N. Pommekn ; N. Lanemmeec; ; N. Hanovbk ; Solomons; 


Qubi-nsland. 

Genus Tukretua. 

Type. 

Theretra, Hubn., Verz., p. 135 (1827) . nesms. 

Orms^ Hi'ibn., Ver/.., p. 136 (1827) .... pnoma. 

GnaihoHttjpMiiy WllgriL CEfv. Vet. Ak. Forh., XV., p. 137 (1858) capmuis, 

Hathiay Moore, Lep. Oeyl. II., p. 19 (1882) ... laireilei, 

A. Hindwing red. 

a. Hindwing with the base black. 

a*. Thorax with dorsal grey stripe ; abdomen without 

lateral basal black patches......... mfjum. 

Thorax without dorsal grey stripe ; abdomen with 
lateral basal black patches....... ... aiecAn, 

b. Hindwing with the base red . .. palUcosia, 


B. Hindwing not red or with narrow, ill-defined reddish 
tawny band. 

a. Abdomen with dorsal lines or tawny or ochreous sub¬ 
dorsal stripes arising from segment 3 and no pro¬ 
minent lateral basal black patches. 
a\ Palpus with the cavity largo and sharply defined, neama. 
b ’. Palpus with the cavity more or less concealed or 
made irregular by rough scaling. 

rt^. Forewing with broad grey subtorminal band grmomukrtjimiu 
b'\ Forewing without broad grey subterminal band. 

Forowing with the stigma situated on an ill- 
defined dark patch, postmodial band curved 
or indktinot except at inner margin where 
with the antomodial band it forms a square 

patch, or the wing nearly all brown . hmgnu, 

b\ Forewing with the stigma isolated, followed 
by a straight oblique dark band, formed 
of two or throe distinct lines. 
a*. Abdomen with the pale dorsal line simple, 

white ....ft.. ... • pinadrina. 
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Abdomen with tho pale dor«al lino more or 
l0g» prominently formed of two lines, 
a”. Forewing with tho dark postmedial Iwind 
formed by lines 1*2*3, the last heavier 
than line 2. oldefUandim. 

Forewing with the dark postmedial band 
formed by linos 1*2, line 3 separate 
and not so heavy an line 2, especially to¬ 
wards inner margin . hjcetus. 

b. Abdomen without dorsal linos, or with black lateral 
basal patch and without yellowish subdorsal stripe, 
a Palpus with the cavity at end of Ist joint partially 
concealed by rough scaling. 

Abdomen above olive chestnut, below ferrugin¬ 
ous or red...... cantanea, 

6^*. Abdomen above drab, below buff or viiiaceous 

buff .. iaireiliei, 

bK Palpus with the cavity at end of 1st joint sharply 
defined. 

a*. Forewing with series of dark points on the line 

arising from apex..... hoieduvali, 

Forewing without series of dark points on tho 
line arising from apex, or tho line incurved to 
costa; abdomen without dorsal lines, 
tt*. Forewing with the apical line joining a post- 
medial line with which it forms a single lino 


from apex to inner margin .... clotho, 

b^, Forewing with the apical line, if present, sepa¬ 
rate from tho postmedial line which is in¬ 
curved towards costa... {jfnoma, 

167. TjlKHETnA NESStJS. 


Sphinx nentniH, Drury., Illustr. Ex. Ins., II., p. 46, pi. 76, f. 1 (1773). 

„ equestris, Fabr., Ent. Syst. iii, I., p. 366 (1793). 

Cherrocampa ruhicundm, Hchaufuss, Nung, Otioaus I., p. IB (1870). 

Japan ; Punjau; Sikhim ; Bhutan ; Assam ; Bomhay ; MADUAt ^ 
Okyi/)n ; Burma ; Malacjoa ; Sumatra; Nias ; Borneo ; Java ; Domiiok ; Alow; 
Tenimber ; Amboina ; New Guinea ; Louisiades ; o’Ektrecastkaux Is. ; Tbo- 
briand Is. ; Queensland ; Lieu. 

14 la. Tuebetra boibduvali. 

Sphim hoi^dmali, Bugn., Ann. Boc. Ent. Fr., 1839, p. 116. 

C%<m)cttmpa iwificltrenaia, Butl., P. Z. S., 1875, p. 248, 

Turkey; Asia Minor; Bikhim; Assam; Bumatra; Borneo; 
Java ; Lombok. 

141. Tuebetra ciuituo. 
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Sphinx ( iloiho , Drary, Illuatr* Ex. Ins., II., p. 48, pi, 28, f. 1 (1773), 

Deikphila oyrem , Weatwd., Catt. Or. Ent., p. 13, pi. 6, f. 1 (1848). 

ChcBTocampa hinttigata, Bail., P, Z. S,, 1876, p. 249. 

„ aspermia, Kirby, Trans. Ent. 8oo., 1877, p. 241. 
ffabitat.^N. & 8. India ; Ceylon ; Andamans ; Malacca ; Sumatiia ; Bounko ; 
PwiLippiNEB; Java ; Lombok ; 8umba ; Dili ; Timor ; Celebes. 

Subsp. celata , Batl„ P. Z. S., 1877, p. 472. 

Ohmrocompa luteoUncta , Lucas, Queenslander, XXXIX., p. 894 (1891). 

„ cloacina ^ Miskiu, Pr. lioy. Soc. Queonsl., VIII., p. 16 (1891). 

Thereira lifuensis ^ Roths., Nov. Zool., I., p. 78 (1894). 

Hahital . —^New Guinea; Fkuqusson I.; Trobbiand Is.; St. Aignan ; Bouou ; 
.Sou»MON8; Queensland ; Lifu ; Amboina ; Ceram ; Tenimber ; Key Is. 

1416. Theretba gnoma. 

Sphinx fptonia , Fabr., Syst. Ent., p. 526 (1776). 

„ butus, Cram., Pap. Exot, II., p. 88, pi. 152, f. A. (1777). 

Ckmrocampa gonograpUi, Butl., P. Z. 8., 1876, p. 249. 

Habitat .— S. India ; Ceylon, 

140. TUERETBA IJITREILLEI. 

Sphinx laireiUei , MaoLeay, King^s Surv. Austr., 11., p. 464 (1827). 

Chwrocampa comminuenti, Wlk., xxxi, 31 (1864), 

„ ileserta , Butl., Trans. Zool. 8oc,, IX,, p. 638 (1877). 

„ walduoki , But!,, Trans. Ent. 8oc., 1877, p, 398, pi. 9, f. 2. 

„ arnara , Svnnh., Cat. Het. Mus, Oxon., p. 17, pi, 1, f, 9(1892). 

Habitat . —Amboima; Ceram,; Bourn ; Obi; Key Is. ; Aru ; New Guinea; 
Queensland ; W, Australia ; Bismarck Arch. ; Solomons. 

Subsp. luca $ i , Wlk., VIU, 141 (1856). 

Deilephila spihta , Moore, Cat. Lep. E. I* C., p, 277 (U57), 

Chdsrooampa proc ^^, Clemens, Journ. Ac. Nat. Sci. Philad., IV, p. 151 (1859). 

,, teneh^om^ Moore, Lep. Ceyl., II,, p. 20, pi, 86, f. 2’2<! (1882). 

N. & 8. India ; Ceylon ; Malacca ; Andamans ; Sumatra ; Nias ; 
Borneo ; Philippines ; Lombok ; Bumba ; Celebes ; Dabcmeb I. 

120, Therbtra AT 4 ECT 0 . 

Sphinx aUcto , Linn,, Byst. Nat., X,, p, 492 (1758). 

Formosa; N. & S. India; Borneo; Nias; Java; Bumbawa; 
Bumba ; Celebes ; Labat ; Tenimber ; Key Is. 

Subsp. crs/ica, Boisd., Ann. Soo. Linn., Paris, 1827, p. 118, pi. 6, f, 5. 
Themrafreutrif Kirby, Cat. Lep. Het., L, p. 650 (1892). 

Asia Minor ; Syria ; Pbrsu ; Transcaucasia ; W, Turkistan. 
121a, Theretba suffusa. 

Chmoocmpa swjfUsa, Wlk., VIIL, 146 (1856), 

heotar, Bokd., Bfiec. G4 r. Ldp. H4t., I., p. 230 (1875). 
^a5i^a^--^OuiKA;N.I ndia; Pekang; Perak; Singapore; Sumatra;Bo 
mo ; Java. 

124. Theretba lycbtus. 

19 
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Sphinx lyceJus, Cram., Pap. Exot. I., p, 96, pi. 01, f. D (1775). 

Chcerocajnpa rodna, Butl., P. Z. S., 1875, p. 248, pi. 37, f. 0, 

„ pnmom, Bull., P. Z. S., 1875, p. 022. 

Habitatr-'V\3's.)x \\; SiKHiM ; Okylon ; Bukma ; Piinang ; Java. 

125. ThKUETRA OLDKNKANDIiD. 

Sphinx ohienlamlicc, Fabr. Syst. Ent., p. 542 (1775). 

„ dranctiH, Cram., Pap. Exot., IT., p. 50, pi, l.‘i2, f. F (1777). 

„ arr^mlafa, Haw., I'ratis. Kut. Soc., 1.842, p. 334, non descr. 
Xyloi>hamn\(jorttjH;AA'\i\)n,, Siiminl. Exot. Hcliniott,, Zuir., Ill., p. 28. fl, 513*14 
(1827). 

Chcfirocampa Hordida, Wlk., VJII., 148 (1850). 

„ jmeliariM^ Bull., P, Z. S., 1875, p. 023. 

DeiUphila proxima, Austant, Le Xai., 1892, p. 09. 

Uahiiat. —Japan; China; Formosa; N. 8. India ; Ceylon ; Pknano ; 
Sumatra; Borneo; Philii*j*infs ; Java ; Sumra; Cklehes ; Amroina ; Kky 
I,; New Guinea. 

Subsp. formata, Wlk., VTII., 148 (1850). 

Queensland ; W. Australia ; N. S. Wales. 

120. ThERETRA rTNASTKlNA, 

S 2 )hinx pinastrim, Martyn, Psyche, pi. 29, f. 81, and pi. 30, f, 8.5 (1797). 
Chxrrocampa silhttcnsifi, Wlk., VIII., 143 (1850). 

bmcta, Moore, Lep. K. 1 C., p. 278, pi. 11, f. 5'5a (1857). 
IlahHat.—JxvMi ; Formosa; N. & S. India ; Ceylon ; Burma ; Penang ; Suma¬ 
tra ; Borneo ; Java. 

Subsp, intxrmta, Bull., P. Z. S., 1875, p. 023. 

PfliLiPPiNEH ; Ceekhes ;SuMRA;A mboina ;Ni:w Guinea ; Bismarck 
Arou ; Solomons ; Queensland. 

128, ThERETRA IN8IGN18. 

Panacra inmjnis, Butl., A. M, N. H. (5), X., p. 432 (1882). 

Habitat .—An dam an s. 

Subsp. kuelini, Roths., Nov. Zool., Vll., p. 274, pi. 5, f. 2 (1900). 

Habitat, —Java ; Dammer I,; Tenimrer. 

130a. Theretra griskomarginaj a. 

C}uv.rocompa (jriseomargmata, llrapfin., J. Bomb. N.H. Soc., XI., p. 281, pi. A , 
f. 12 (1898.) 

SiKHiM. 

144. Theretra pallicosta. 

Cliorocampa pallicoda, Wlk., VTII,, 145 (1850). 

Habitat —Hongkong ; Assam ; Canara ; Ceylon ; Burma. 

138. Theretra cas'i anea, 

Peryeaa caBtanea, Moore, P. Z. 8., 1872, p. 560. 

CImrocampa lipporhuila, Hmpsn., J. Bomb, N. H. ttoc., XIII. p 89 pi B 
f. 12 (1900). ' ‘ 

i/a^^Va/.'—CANARA. 
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(lenus Bhyncjholaba, 


Type. 

lihyucholaha, Koths., Nov. Zool IX., Suppl, p. 789 (1903). actms. 

jr>8. UUYNClinLAltA ACTKOH. 

Sphinx Oram., Pap. Kxot., III., p. 93, pi. i248, f. A (1779). 

Pananra hutleri, UothH., Nov. Z«>ol*, 1., p. 80 (1894), 

IJahUftt.—N. Si S. iNDfA; Okyu>n ; Pknanc; ; Boknko ; Nias ; Java ; Lombok ; 
SuMBAWA ; Sumba ; Bourn. 


Oonus Kitag.481’is. 


Rhayantin, Eotha., Nov. Zool., IX„ Hnpp!., p. 791 (1903). 

A. Hind wing on undorrtide with prominent black Btigma 

B. Hindwing on nndersido withcmt black Btigma. 

a. Palpus with the 2nd joint much constricted at base. 
h. Palpus with the 2nd joint not constricted at base. 
'Phorax doi’sally BuiVusod with rod ; underside 

of body and wings rosy red ... 

Thorax not dorsally sulfiised with red, 

6f^ Forowing with aiugle sories of prominent 
while subicrininal lunules... 


Type. 

velata, 

albomaryinatus, 

acuta. 


glorioea. 


iunatii. 


b'^. Forewirig with two series of white Kpots, or 
broad difl'usod band or no white subter¬ 
minal markings. 

Forewiug with serioH of white subtermi- 
iial HpotH preceded by a straight white 
lino from apex to vein 4, then a lunulate 
line to vein 1 ; underside of body and 

wings oohreous.... olivacea. 

b\ Forowing without these markings, 
a*. Wings on underside densely irrorated 
with brown ; terminal band of lore¬ 
wing not conjoined to brown baaal 
area; no white subterminal scaling 
on forowing above ; abdomen with 

lateral yellow stripe .... velata. 

h\ Wings on underside less densely 
irrorated with brown ; fore wing with 
the terminal band conjoined to basal 
brown area between veins 5 and 4, 

Forewing on underside with the 
costal half of cell of the reddish 
colour of disk ; abdomen without 
yellowish lateral etripe; forewing 
with the oostel edge pale crettmy.., 
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h'', Forewing on nndemde with the cell 
wholly brown ; abdomen vonirally 
yellowish white; fore wing on 
underside with the stripe connect¬ 
ing the basal and terminal areas 

heavy .... anrifera, 

137. RhaGASTIS VKtATA. 

Piirgem veUUa, Wlk., XXX V., 1863 (1866). 

Hahitat, —Sikiiim ; Bhutan ; Assam. 

137a. Rhagastis acuta. 

Zonilia acuta, Wlk., VIU., 196 (1866). 

HabitaL-S>iKnm ; Bhutan ; Assam ; Penang. 

1376. Ruagastis auuifkra. 

Fergesa aurifera, Bntl., P. Z. S., 1876, p. 7. 

Habitat ,— SiKiiiM ; Bhutan ; Assam. 

137c. Rhagastis confusa. 

Thereira albomarginata, Hrnpsn., J. Bomb. N. H. 8oo., XIII, p. 39, pi. B, f. 
(1900) noo Roths. 

RhagagUs confma, Roths., Nov. Zool,, IX, Suppl., p. 796, pi. 14, f. 12 (1903). 
Habitat, —SiKiiiM ; Assam. 

137£;. Rhagastis lunaj a, 

Cit^rocampa lunata, Roths., Nov. Zool., VII., p. 274 (1900). 

Habitat ,— Assam ; Kuasis. 

Subsp. tiikhimmm, Roths. Nov. Zool., IX, Suppl. p. 797 (1903), 

Habitat. 

136. Rhagastis ouvauea. 

Pergesa oUvacea, Moore, P. Z. S., 1872, p. 566. 

PuNJAii; Sikhim ; Buui an ; Assam. 

136. Rhagastis glouioba. 

Pergesa ghriosa, Butl., P. Z, B., 1875, p. 246. 

Habitat .,— SiKHiM ; Bhutan ; Assam. 

136a. Rhagastis albumauginatus. 

Metopnilua albomargimtus, Roths., Nov. Zool., 1., p, 78 (1894). 
Jlahitat.SiKum ; Assam. 

Hubsp. everetU, Roths., Nov. Zool., IX,, Buppl., p. 799 (1903). 

Bumatka ; Borneo. 


Genus Oechenina. 


Ceohentna, Roths., Nov. Zool, IX., Buppl., p. 799 (1903) . 

A. Forewing on upperside with five to seven almost 
straight lines on terminal half; abdomen dorsally 
striped. 

a. Mosonotum without pale medial band ; forewing 
with seven lines ... ^ ^ 


Tpf>e. 

helopg. 


minor. 
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h, Mesonotum with pale medial band ; forewing with 

eight linei)..... 

B. Fore wing on upperside without straight lines on 
terminal half ; abdomen not dorsally striped. 

а. Porewing with broad aubbasal umber brown band 

or patch ...... 

б. Forewing without subbasal umber brown band. 

Forewing with the basal area^ also the thorax, 

dark green .... 

Forewing with the basal area clay colour with 
a black spot..... 

142. Ckchenina mikabilib. 

Chwrocampa mirahilis, Butl., P. Z. S., 1875, p. 248. 

Habitat.-— 

142a. OliiGHEMINA iKQROTA. 

ChcBTocampa mgroia, Butl., P. Z. 8., 1875, p. 246, 

Tlieretra catori, Roths., Nov. Zool., I*, p. 76 (1894). 

Daphnia chimasra, Roths., Nov. Zool., I., p. 86, pi. 6, f. 16 (1894), 

Habitat. —Assam ; Pkeak ; Bokneo ; Java. 

139. Oechenina helopb. 

PfUlamp6lm helop$, Wlk., VIIL, 180 (1856). 

„ orimtalis, Fold., Reis. Nov., pi, 77, f, 1 (1874). 

Habitat. — Sikhim ; Assam ; Majuacca ; Sumatka ; Bokneo ; Java. 
Subsp.pojM/awi, Roths., Nov. Zool., IX., Buppl,, p. 802 (1903), 

Habitat.— Guinea ; Neu Pommern. 

143a. Oeouenima minor. 

ChcBTOcampa rnifwr, Butl., P. Z, 8., 1875, p. 249. 

Theretra utriata, Roths., Nov. Zool., I,, p. .76 (1694). 

Habitat.—J apah ; Formosa ; Sikhim ; Bhutan ; Assam ; Siam. 

143. Oechenina lineosa. 

Chmocampa Itnsosa, Wlk., VIII,, 144 (1866). 

„ ny^or, Butl., P. Z. 8., 1876, p. 249. 

Habitat.—PwsAP ; Sikhim ; Bhutan ; Assam ; Malacca ; Sumatra ; Borneo. 

NOTODONTIDiE. 

237a, Pydna ENUOPHiKA, n. ap. (PI, D, f. 1). 

Oohreous : head and thorax tinged with brown ; palpi dark brown at 
sides. Forewing with the inner margin narrowly rod«4>rown ; the wing sparsely 
trrorated with rufous ; two rather obscure antemedial series of rufous points 
angled on median nervute; a point below eosta above angle of cell; two obscure 
postmedial series met at vein 4 by an oblique series from apex, then oblique to 
the antemedial series on inner maif in ; a subterminal and a terminal series. 
Hindwing rather yellower. 

Karwar (Bavidson). 38 miU^ Type in B. 

288^. Fvdna RRHOALis, Trans. Bat. Boc.» 1898, p«d02* 


lineosa. 

hehpm. 

mirabilia. 

asgrota. 
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Brownish groy ; palpi and frons dark brown ; abdomen tinged with red¬ 
dish brown. Forewing irrorated with a few dark Hoalos and tinged with reddish 
brown, eapeoially on inner and terminal areas ; two black points near base ; 
antemedial black points on ooaia and below cell ; an indistinct posimodial 
crenulatc curved lino with black points on the veins and a fiiHCf>ns mark on it 
beyond lower angle of coll joined by an oblicjne streak from apex ; a terminal 
scries of black points. Hindwing strongly tinged with fuscous brown. 

$. More rufous. 

HaUtat, —W. China, Pu-tsu-fang, Moupin ; N.-W. IJimamyas, Kangra 
Valley 4r)()0' (Dudgeon). 

^ 42, 9 48 mill. 

241. Pydna ftiKKiMA, insert (syn.) Pydna tmna, Swinh, A. M. N. H. (C), 
XVII., p. .%0. 

2C2a. Stauuopitr mioidks, n. sp. 

Head and thorax grey-white tinged with green ; branches of antennso 
rod-brown ; palpi black at sides ; abdomen whitish, dorsally fuscous, excej)! at 
extremity. Forewing whitish tinged with green, especially towards base and 
thickly irrorated with dark-brown ; a small dark spot ht low origin of vein 2 Jind 
another at lower angle of cell placed on a lino indistinct line cxcurvod from 
below costa to vein 5, then bent inwards to lower angle of cell ; a subterminal 
series of dark-brown sj)ots. those below costa and above vein 5 displaced in¬ 
wards ; a series of oblique dark striie on termon. Hindwing dark nuldish 
brown ; the costal area whitish tinged with green and irrorated with dark brown 
and with ditfuaod dark postmodiiil and subtorminal bars ; inner margin and cilia 
white ; the underside white. 

HaUtat. — Assam ; Khasis. Ejvp, 40 mill. Typo in B. M. 

280 . DicrjINuka himalayana. 

Larva pale green ; the dorsal area whitish ; the .Hid somite produced to a 
Hurnowhat pointed hump ; a subdorsal white line angled upwards below the 
hump ; stigmata ringed with black ; anal somite produced to two long flagellate 
tails, whitish granulated with black, the torminal halves crinison. Food phuit 
willow (0. 0. Dudgeon). 

H07. Spataua akhkntifeua S. coUalu 9. Specimens of both scxob 

bred (T. li. Bell). 

317a. ICHTHYURA TUANSKCTA. 

Larva^ Grey-brown with a broad dorsal dirty white Him interrupted by a 
dark brown patch at 4th somite which is slightly humped ; lateral and sub- 
lateral aeries of yellow-brown tubercles; a pale lino above the lateral series of 
tubercles ; 4th somite with two pale red tubercles on a red patch in the centre 
of the brown one and with two white patches on each side of it ; a similar 
red patch with tubercles on llth somite. Head dark brown clothed with 
whitish hair similar to that arising from the tubercles. 

Food plant saUx hahylonica. 

Piqpa red in a slight cocoon formed of the leaves. 
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SyntomiujIi:. 

40;i5. Oeuvx riiKiJKASTiCTA, Hmpan., A. M. N. II. Vlll., p. 105 (190J) 
(pi. i). i*. 2). 

Purple-black ; back of head oraugo ; poctus with lateral orange spots ; 
tarsi with the Ist joint white ; abdomen with dorsal orange patch on Ist 
segment and band on 5th, the intermediate S( 3 gment« with lateral spots. Fore¬ 
wing with hyaline spot below the cell near base ; a wedge-shaped patch in end 
of cell and another bclow^ base of vein 2 ; a round spot above basii of vein 2 and 
more elongate spots above veins 3*4 and G. Hindwing with hyaline patch below 
middlo of cell and round spot above vein 2. 

Habitat, KANy\uA, Siddapah (Davidson), 24 mill. 

4rjla. HvNToMfs MAPDBKNSIS, Hmpsii., A. M. N. H. (7), VIII., p. IGG (1901) 
(pb D. f. 27). 

Anteiitife with long branches; black-brown ; frons and patagia with 
orange palchoH ; hind tibia with orange streak ; tarsi with the 1st joint orange ; 
(ibdomen with orange bands on Ist and 5th segments and small spots on ter¬ 
minal segment. Forewing with quadrate hyaline spots below base and in end of 
cell ; all oblique spot below vein 2 ; spots above voina 3 and 4 and a smaller spot 
above (1. Hind wing with orange medial band from cell to inner margin. 

//</7nb:fb--'M adura, Aramanaya-nahramir (Campbell), Exp, 22 mill. 

455. Euf,ssa ooNFiNift, hiHert (syn.) Eressa aaturia^ Swinh., A. M. N. H. (7) 6, 
p. 305. 


( Jb be emtinued,) 



152 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY^ Vol XVI 


MOTHS OF INDIA (HAMPSON). 
Dksoription of Platk D. 

1 . Pydna endophoe. 

2 . Cevy.T, pUiirasiieta. 

3 . Clelea refxdgens, 

4 . Euproctis fulvinigra. 

5 . Cossus rujidorsia. 

6 . Striglina ig'txepida. 

7. Cania plumhifiisa. 

8 . Aroa mmphellL 

9 . Lenodora hyalomelcB na, 

10. Euprociis laniata, $ 

11 . ,, laniata, 9 

12 . „ imntliostieta. S 

13 . „ xantlwdkta, 9 

14 . Odo neat is fossa . 

15 . Maia rda furv Ivestiia* 

16 . Sola brachystria* 

17 . Marumbanympha^ 

18 . Ovipennis binyharnu 

19 . Asura oblnjuilinea^ 

20 . Ilypsa donatana. 

21 . Macroljrochis Jlavicincta, 

22 . Lymantria rnmfa. 

23 . Dosychira eerelma. 

24 . magnolia^ 

25 . fjencoma pellucida* 

26 . Euprociis virgo. 

27 . Syntomis madurensU, 

28 . Euproctis mirabilis. 

29 . „ macrostigma. 

30 . Paraeossxis furcaia^ 

31 . Idoruiuton nigrtbasis. 

32 . Euproctis dana, 

33 . Pantana ochrota $ 

34 . ,1 ochT<Aa $ 





n*t irtli 


West tiihrojno 


INOIAN MOTHS. 
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MLSC^EhliANEOUS NOTES. 

'So. I.—SOMK NOTES ON BIHDS TAKEN AT COONOOU, 
NILGTIUS, TN MAY J‘)04. 

PonuUorhinuH hor^JiMi .—The Southern Scimitar Babbler. 

ThiH bird ia very common about Coonoor. It usually occurs in small hocks 
from three to eight in number. Although very partial to thick damp under¬ 
growth thoHO birds do not hesitate to enter gardens. 1 have Hcen them in 
wayside bushes and on a comparatively open hill-side on which there was a con¬ 
tinuous chain of bushes and small trees. The birds keep well to cover. They 
are very skillod climbers, making their way with great facility through thick 
bushes and trees, progressing in mutth the same way that Orow-Pheasants do. 

They are equally clover in running up and down tree trunks, being almost as 
nimble as nuthatches. 

This Scimitar Babbler feeds on insects which it picks off leaves, off the 
ground, or from the trunks of trees. It uses its long bill as a probe, by means 
of which it drags out insects which lurk in the crevices of the bark of trees. 
Ou one occasion 1 saw one of these birds devouring something largo which it 
hold with its foot as a crow does, and took pecks at it. I was iniable to make 
out the nature of the object but the bird took half a doxen bites at it before it 
was disposed of. 

The bird has several notes, A common ouo is a loud 

•Sometimes one bird calls Ko^ko-ho and another answers A'o-er. When the 
l)irds are feeding in company, they keep up a continuous chatter, which is not 
unploasing to the oar. When alarmed this bird gives vent to a harsh cry very 
characteristic of the babbler tribe. 

Its habits are so similar to those of the Nilgiri Laughing Thrush {TrochaU 
opterum oachinnam), also very common about Ooonoor, that it is difficult to 
determine which of the varied notes heard belong to each species. 

ZosteropH palpebrom. —The Indian White-eye is very common in this part of 
the Nilgiris, being, in fact, almost as numerous as the Hill-Bulbul {Otocompga 
fugeinaudata). 1 found several nests l>elonging to this species. 

Most of them contained only two eggs. Bo far as I could determine^ the eggs 
take twelve or thirteen days to hatoli out. 

SitUi front,(Ui $,—The Velvet-fronted Blue Nuthatch is very numerous in the 
Ooonoor foroets. 

X saw many Tailor birds {OrUiotoinm some of which wore in breeding 

plumage, Ooonoor is about 6,000 feet above the sca-levei. This bird therefore 
ascends higher than 4,000 feet, the limit gh^en by Oates. 

Cyomin tichdU ,—Tickeirs Blue Flycatcher is fairly abundant at Ooonoor. 
It is a noisy bir^, continually uttering a characteristic note. This consists of a 
couple of sharp Moks, followed by a little tune of about six notes, not unlike 
that of the White-browed Fan-tail Flycatcher but harsher and not so loud. 

Stoparoia aibieaudata.^The Nilgiri Blue Flycatcher is numerous, not infre¬ 
quently coming into gardens, Boos thisspeoios feed on fruit as well as insects ? 

m 
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Unlosa I am mistaken in the speeies, I have on several occasions seen both old 
and young birds eating fruit. I saw young birds on May 18th and 21st. The 
whole plumage, except the wings and tail, was brown, spotted with yellow. 

Ochrotnela nigrirufa,--Thft Black and Orange Flycatcher is not uncommon 
about Ooonoor. Jordon’s description of its habits is good, except that the 
eminent naturalist says “ it is a very silent bird.” The bird is anything but 
silent. It continually gives forth a cheeping note, one which might emanate 
from an insect. The bird always seems to take a low perch about two feet 
from the ground. 

I saw a young bird on May 10th and another on May 21 st. I saw the latter 
receive an insect from the mother. 

The young birds are coloured as follows: The whole head, neck, breast, 
and (I think) tho back is yellow, heavily spotted or mottled with dark-brown. 
The tail, which is very short and broad, is bright-yellow. 

The abdomen and under-tail coverts are very palo-yollow. The note of the 
young bird closely resembles that of the adult. 

Calicimpa ceylomnm ,—Tho Grey-headed Flycatcher. 

Its habits are rather phlegmatic for a Flycatcher. I have watched one in tho 
early morning, sitting for five or ten minutes on end on a branch, looking very 
sleek and comfortable ; but it was ^‘taking in” everything, tho head being in 
constant motion. The bird will then suddenly become very active for a few 
minutes, making a number of littlo sallies into tho air, as is the wont of fly¬ 
catchers. It does not by any means always return to the porch it left, although 
it usually comes back to the same tree or bush. It has a feeble twittering noto. 
It is not a shy bird, and will often allow one to approach within six feet of 
where it is perched, and when disturbed flies only a fow yards. It is fairly 
common in the woods about Ooonoor. 

Hhipidura albifrontata ,—Tho White-browed Fantail Flycatcher is very 
numerous about Ooonoor. I came upon a nest placed in the fork of the lowest 
branch of a tree about ten feet from the ground. The nest was as described 
in Oates, in it wore three eggs, also as described by him. These hatched out on 
May 19th. It is perhaps worthy of mention that, so far from these eggs being 
protectively coloured, I could easily distinguish them for a distance of 15 feet. 

j'Ethiopsar fusem is the common myna in this part of the world. One bird 
had a nest containing young, situated in tho broken-off branch of an old tree. 
The young birds must have hatched out about May 6th. 

D. DEWAR. 

Madkas, May 1904. 

No. 11.—THE OCOTTRRENCE OF THE BLACK-CAPPED KING¬ 
FISHER {HALCYON PILEATA) IN NORTH LAKHIMPUR, 
UPPER ASSAM. 

On the 7th April ifmade its appearance in this quarter, fre¬ 
quenting a jan which leaves the River Dejoo at the base of the Duphla hills and 
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after liowiug rk tortuous oourso through open cleareil ground joins the Bunga- 
uuddie. I had some slight doubt as to my first observations being correct owing 
to a drizzling rain and bad light at the time ; but 1 had ample opportunities 
of noting its black head, white collar and dark blue colouring of the back com¬ 
pared with il. before the day closed. Whilst not very wary yet it 

gave one the impreision that 1 was fresh to its surroundings and this dispelled 
any hopes I had that the bird was breeding in the vicinity, although some clumps 
of bamboos overlooking stagnant water afforded it a safe retreat, from the open 
steep clay banks of the jan where H. sjnyrfwnsiB had located itself. As it 
has not made its appearance since that date, 1 am inclined to think it was 
performing a local migratory movement, possibly from a higher altitude during 
a period of very wet weather. 

H. STEYENB. 

North Lakhimimjr, Upper Assam, May 1904. 

No. III.—THE YELLOW-BELLIED FLYCATCHER 
iCHELIDORHYNX H YPOXANTHUM.) 

The distribution of Chelidorhynx hypoxanihum in all probability extends 
across the plains in the Dibrugarh district during the cold season, as at that time 
it is fairly plentiful hero. Contrary to Blauford^s observations as to this speoios 
occurring in small flocks, on the dozen or so opportunities afforded me of observ¬ 
ing this flycatcher, although once I noted three within a distance of 100 yards, 
each bu‘d was acting independently and on the other occasions singles have 
invariably been the order. In habits it is truly Rhipidurean in the manner of 
darting out in quest of food and returning to the same perch; favourite localities 
frequented are forest dined streams, brushwood and fallen trees in forest 
clearings and it very often haunts these quarters in company with CuUcicapa 
o^ylomnm. Measurements of specimens in the flesh. Length 4^', bill from 
gape *3 which differ from Oates somewhat, 4*7 and *4 respectively. 

H. STEVENS. 

KoNGAaoRA, Upper Assam, January 1904. 

No. IV.-THE OCOOBRENCB OF THE RED-BREASTED GOOSE 
{BEANTA liUFICOLLIS) IN INDIA. 

In early April of this year I was asked by Mr. M. S. Mondy whether there 
wore any geese found in India with red nocks, and on my replying no ** he 
said that ho had seen four such on the banks of the Brahmapootra in company 
with a largo flock of the Common Grey Goose. He then gave me a minute 
description of thece geese, from which 1 had not the slightest hesitation in 
identifying them as BratUa rt^fiooUU, the Eed-Breasted Goose. 

Mr. Mondy had no idea what be was describing and had seen no such geese 
before. These four had, however, differed so conspicuously from the others 
that he took a Very carelnl note of their appearance although, unfortunately 
he was unable to obtain a specimen. 
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In th® Bengal Sporting Magazine for VII., p. 247, it in «aid that four 
birds of this species were seen and one shot near Nagpur, hut the article 
referred to is anonymous and of little value. 

E. 0. 8TUAKT.BAKEU, F.Z.B. 

DiimtKUKri, Assam, Julg 1004. 


No. V.-THE OCOURKENCE OF THE MASKED FIN-FOOT 
{HELIOPAIS PERSONATA) IN LAKHIMPDR. 

On the 14th June 1 had sent to me a very fine $ specimen of the Masked 
Fin-foot which was obtained by Dr. Gregorson in a forest bhoel or swamp on 
the borders of this district. This bird which was breeding posseased a tiny 
fronted shield and a yellow horn or fronted wattle about long and which 
appeared to be erect during the bird’s life. In colour it was a brilliant chrome 
yellow like the beak. I have tiever seen this wattle referred to and it appears 
to have been unnoticed up to now so that we may presume it to be soasonal. 

On the 10th June, I believe in the same bhoel, Dr.:T. More obtained a fine 
female. The soft colours of this bird are far brighter than hithortio described, 
probably also due to the bird being in breeding condition. 

E. 0. STUAKT-BAKEK, F.Z.S. 

DiBRUOARn, Assam, July 1904. 

No. VI.—THE KNEM1E8 OF BUTTERFLIES. 

I have been interested in the letters which have appeared in the Journal 
lately on the subject of enemies of butterflies. The subject is of some impor¬ 
tance in connection with the various forms of ” protection ” which are found 
among them, A great many writers seem to assume that the principal enemies 
against which butterflies have to guard themselves are birds, but 1 believe this 
is an utter mistake. In fact, I believe that butterflies can aftord to disregard 
birds altogether. This is certainly not because birds do not like them as food, 
but because every bird soon finds out that they are not worth the trouble of 
oat<*.hirig. The peculiar zigzag flight of a butterfly makes it very diflioult for 
oven a king-crow, or a bee-^ater, to capture one on the wing, and when it thinks 
it has flucceededj it gets a mouthful of wings and misBcs the body. I remember 
only two instances which have come under my own observation. In one case a 
bee-eater caught a Dana$», but dropped it as soon as it had tasted it, and the 
DwuUh flew away little the worse. In the other case the butterfly, EuihuUa 
garuda, had been slightly crippled by some accident, which a king-crow detected 
at onco, but it had some trouble to catch it. The flight of a moth is straight 
and offers little difficulty, accordingly a moth can scarcely show itself by daylight 
without being pursued. Dragonflies can cope with butterflies, however, and epn- 
stantly feed on the smaller kinds, especially the Lycamidet, which they may be 
seen hawking over grass. I once saw a large dragonfly feeding on a Catopeiliu 
catilla, but in the case of a butterfly of that size it must be very diflioult for 
even a dragonfly to get hold of the body in the midst of so much wing. 
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The real enemio« of butterflies are, I believe, lizards and frogs and, no doubt, 
tree snakes. Therefore all protective colours and forms found among them 
are intended to conceal them when at rest. When a butterfly is found with a 
large piece torn out of both hind wings, as we so often find thorn, it has had a 
narrow escape from a lizard. KalUitia, when at rest on the trunk of a tree, 
always turns it« head downwards, though this somewhat spoils its resemblance 
to a leaf. I believe the reason is that the danger is greatest of a lizard ascend¬ 
ing the tree. Ohameleons are very fond of butterflies, epecially Pierina:, 

E. H. ATTKEN. 

Kurrachrk, *(\0th June 1904. 

No. VIl.—THE RECENT PLAGUE OF LOCU8TS IN BOMBAY. 

With reference to the letter published in the last number of the Journal by 
Mr. A. B, Mosse, in which he states that, while Aeridium mccinctum was ravag¬ 
ing the country round Bombay, Aeridium peregrinum was invading Mahi 
Kaniha, Kaira and Ahmedabad, perhaps the results of my observations of 
these two species may bo of some interest. . 1 . nuccimdum (if there is no doubt 
about the correctness of the name) has long been a familiar insect to mo as the 
big grasshopper of the Deccan. Even on the coast it is common, and some¬ 
times very common, on hilly ground whore there is long grass. But whenever 
there has been a visitation of locusts and I have been able to hocurc specimens, 
the species has been A. During the great plague of 1883, when 

Matheran and, 1 think, Mahabuleshwar too were reduced to desolation, many 
stragglers foU into Bombay and they were A. peregrinum, I have often met 
with them at other times, once as far south as Rutnagherry. But all I have 
seen have been manifestly visitors, Thoir breeding grounds are in the north. 
In Sind they are “ endemic,’* breeding in the sandhills of Thar and Parkar and 
overspreading the province several times a year. On occasions, perhaps when 
for some reason they have boon more prolific than usual, they set out on those 
great migrations which have given them such a terrible reputation since the 
days of Moses: for 1 believe there is no doubt that this is the species mentioned 
in the book of Exodus. Their powers of flight are marvellous. Especially 
when they first arrive they sail about with such ease and grace that I have 
mistaken them for huge dragonflies. I do not believe that A. euecinctum can 
be compared with them in this rospeot, and I have always till lately refused to 
recognise it as a ** locust *' in the popular sense. But evidently it also, when 
times are hard, breaks out and overflows its proper limits. Unfortunately 
there appear to be no reliable records of the extent to which it may spread. 
It should surely be possible even now to ascertain exactly how far the present 
swarm has extended. 

There is another curious fact to which attention should be directed. 1 have 
obtained, through the kindness of friends, two lots of spooimens of this swarm 
and they are all of a rich red colour. From the accounts in the newspapers 
I gather that this has been their tint everywhere. Now tho colour of A. 



m JOURNAL, BOMBAY NATURAL HISTORY SOCIBTY, Vol XVL 


siACcinctum, wherever I have met with it living quietly at home, ia a yellow, or 
yellowieh green. Only the underwings have a rosy tinge. I have lately dis¬ 
covered, however, that A, peregrtnum is subject to a similar change of colour. 
When a swarm arrives, its uniform is red ; but when it has passed away, the 
stragglers that remain soon acquire a pale yellow tint. 8ome become grey. 
Is the rod colour of bothapooies a symptom of the migratory fever, or the result 
of a long journey in the sun ? 

E. H, AITKEN. 

Kukkachee, June 1904. 

No. VIII.—THE HIMALAYAN NUTCUAOKEK (NUCIFRAGA 
HEM ISP IL A). 

Regarding the round holes made in walnuts, concerning which there has 
been much discussion iii the Journal, may I venture to disagree with those who 
assign the cause to the action of a woodpecker. 

During last season 1 had a house in Simla, and there was near it and over¬ 
shadowing an outside bachelor quarter,” a largo walnut tree in very full 
bearing. Every morning on the path below the tree and on the roof of the 
quarter were any number of walnuts with a neat circular hole driven com* 
pletoly through about the size of a two or four anna bit. The hole was 
evidently bored from outside of one side and the nut turned round to enable 
similar action to be taken with the other half. 

I used to have the bored nuts carefully swept up daily and the tree watched. 
Never, did we see a nut fall during the day, nor did a woodpecker visit the 
tree but at dusk regularly flying squirrels came to the tree, and I am decidedly 
of opinion that they and not birds arc the ‘^culprits,” Birds do not feed in this 
manner at night—the squirrels I refer to do. 

Besides, look at the front upper teeth of this squirrel—they arc long and 
hooked, and if I may say so, almost hinged to the jaw and are just the instru¬ 
ments to produce the noted result. 

The squirrel, too, holds nuts in his paws when at work. How is the wood¬ 
pecker going to manage V 

WILLIAM CAPPER, Colonel, 

D. M. E. in India, 

Himla, \lih July 1904, 

No. IX.—THE HIMALAYAN NUTCRACKER {NUCIFRAOA 
TIEMISPJLA), 

When my copy of the Journal arrived I had the pleasure of seeiiig Hr, W. P. 
Masson and we read with interest Lt.-General Osborn’s note on this bird and iU 
walnut-eating propensities, I asked Mr. Masson to see if he had any notes on the 
subject, and ho kindly sent me the following:— 

” Anout that article in the Bombay Natural History Society's Journal, regard¬ 
ing the nutcracker (Nmifraga JmU$pHa) breaking the shell of the walnut to i^et 
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at the contents, it is entirely wrong as regards our bird in Sikhirn, Our Sikhiin 
birds are never found at a lower elevation than 9,500 ft. high, whereas the wild 
walnut is only found between 0 and 8,000 ft.; probably the walnuts in Kulu grow 
at a higher elevation and have a much thinner shell than those got in Sikhim. 
The shell of the walnut in Sikhim is intensely hard and takes a strong blow with 
a heavy hammer to break one and what is there in it after breaking—just 
a thin streak of hard woody flesh. No nutcracker or woodpecker could 
ever bore into one of these wild walnuts; if they attempted to do so their 
bills would probably break long before any impression was made. I have 
soon nutcrackers tearing the moss off a rhododendron shrub to get at the 
insects and larvea which congregate underneath. I have also seen them 
on the high ranges in September feeding on a sort of red raspberry which 
ripens there.** I suggest the followingIf these holes are not made by a 
rodent, which is most probable, as suggested by Mr. Osmaston they might 
perhaps be formed by a grub which had got into the walnut before the shell 
hardened and which had either worked its way through or else eaten the inner 
coating of the shell and thus made it thinner. As nutcrackers somotimos and 
woodpeckers always feed on insects, they might probably be noticed probing 
those holes or breaking the thin shells in search of the larveo which they 
contained. I spoke to some forest officers about this and they thought it 
quite possible, 

CHAS. M. INGLI8. 

Dar.tekling, July 1904. 

No. X.—THE BLACK STOUK ? {CKJONJA 2^10RA f) 

On the 29th November 1903, we observed a flock of some 30 birds, un¬ 
doubtedly storks, fishing in the shallows off a sand bank. They were very 
wary, and unfortunately, owing to a number of boats and people being about at 
the far end of the sand bank, it would have beon unsafe to use a high velocity 
rifle, and they would not permit any one to got close enough to use a scatter 
g«n. 

Owing to their fishing and playing about, and while some slept and others 
sunned themselves, we were able by the aid of a very good telescope and 
binocolars to make out a good doal about them. The notes I made on a slip of 
paper are as follows 

Body, dark blackish glossed with bronse. Upper breast bronze green, lower 
breast, abdomen, flanks, and under tail, white. Beak, legs and around eyes, 
crimson. From this it occurred to me that they could hardly be any other 
than a flock of black storks {Ciconia nigra). They were the only ones 
seen on the trip down from Myitkyina and I have never met with these 
birds on any previous trip or for the matter of that anywhere else in the 
province. 

G, H. EVANS, F.LJS., Major. 

Banqooh, July 1904, 
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No. XI.—THE GREAT WHITE-BELLIED HERON 
{ARDEA INSIGNIS.) 

On the 29th November 1903,1 was at Haenbo, a station above the first defile 
on the Upper Irrawaddy. 1 aaw a very large heron, unknown to me, sitting 

on a half stranded snag at the end of a hank, and I asked Ool. S... 

who was with me to try and shoot the bird with his *803. Ho missed the first 
shot; the second, however, dropped the heron which proved to be a splendid 
bird. Measurements and description wore taken at once. 


Length of bird from tip of beak to claw 

. 

Do. bill from eye to tip . 

. 8*2;V' 

Do. tibia . 

. 9^' 

Do. tarsus (including claw) ... 

. 7-25" 

Spread of wing. 

. 4(y' 

From tip to tip .. 

. 84'' 

Length of wing bone.* 

. 24' 


Head .—^Nakod around eyes especially in front of and under eye skin greenish 
yellow colour. 

Distinct crest or heron plume. 

Throat .—White for 2'' under jaw. 

Ocey or slatey with some long feathers towards base. 

In these feathers the midrib was altogether white, while the barbs for more 
than half way were bluish ; remaining feathers white. 

Body, i.e., breast and abdomen—White, except for a few horon-Iikc feathers 
on upper breast which were tinged grey. The outside of thighs were slatey 
blue. The under tail coverts, axillaries, etc., were quite white. 

The wings and upper tail coverts slatey blue in colour. Mantle darkish 
slate. Colour of beak, logs, and feet blue black. 

a. H. EVANS, F.L.8., Majok. 

Rangoon, \\\th July 1904. 


No. XIl.-THE ASIATIC TWO-HORNED KHINOCEROS 
{RHINOCEROS SUMATRENSiS.) 

The following meaauromonts of an adult female of this species wore kindly 
taken for me by a friend who shot the animal:— 


licngth from muazle to root of tail .. 

. 7'-9" 

Girth behind shoulder. 

. 

Girth of forearm . 

.. 2'.(i" 

Length of tail. 

. • 1' 8" 

Height at shoulder . 

. 4'45" 

Basal length of skull.. 

. I'-lUJ" 

Zygomatic breadth ... 

.O'-ll" 

Horn anterior. 

. 4f 

Horn posterior. 

. 1" 
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Tho skin, as regards distribution of hair, resembled tliat of an adult bullalo, 
and in its thiokost part measured The oontonts of the stomaeh consisted 
of wild mangoes and other fruit, leaves and twigs of a tree not r(!C( gnized, and 
also twigs and loaves of a spocies of l^arnboo known locally as “ Kaycn-wa.*^ 

This cow liad evidently cjuito rcoontly dropped a calf, as she was in full milk. 
No calf was with her, though search was made near by, nor were any foot¬ 
marks of a calf discovered. It is highly probable that tlio calf was killed by a 
tiger a few days after birth, mo.*o espeoially as the old cow was found to be 
severely bitten on one hind log. The udder had two fairly large teats, each of 
whitdi showed eleven largish openings. 

iiaU\or more than halt a pint of milk was drawn off. Ti was thin watery of 
a bluish tint, had a very pronounced salino taste, but no markedly distinct 
odour. When discovered she was lying in a rocky pool. On being hit she rolled 
over on her side, but immodiatedy recovered herself and charged, cloHoly fol¬ 
lowed by a second rhino (bull), who had boon up to this time unobserved, as ho 
was behind some rocks. Kortimatoly a very lucky shot, at about six paces, 
killed the wounded aaimal, and as sho fell her consort at once turned tail. 
When charging the wounded one guvc» peculiar grunts aiid kept her jaws open 
as though with every intention of biting. The people about the hills state that 
rhinos do bite. 

G. H. EVANS, F.L.S., Ma.iou. 

llANGOON, \{^th JidiJ 1004. 

No, XIII,—LATE STAY OF SNIPE. 

In No. IV of Volume XV 1 road some notes on the above subject. I am 
inclined to the opinion expressed by Mr. Aitken, viz., that there are places 
whore seclusion and good faro tempt a few birds to defer their migration. 

In Lower Burma the snipe season may bo said to be September and October, 
i.e., wo find the first snipe in about the middle ot August and they are very 
scarce towards the end of October. Nevertheless, some snipe,after migrating 
temporarily somewhere or other, return to certain grounds in Lower Burma 
whore good bagi may be made in January and February, and I have on one 
or two occasions shot 10 to 15 couple early in March. 

A largo number of birds come to these particular grounds in some seasons, 
at others not so many. They evidently come more or less all together, as the 
number does not increase and a successful weekly visit means go many birds loss 
for the next shoot. I have frequently soon a few (perhaps two or three couple 
of birds) on Iho edge of the Myitkyo swamp as late as the middle of April. 

In Dppor Burma they Wiay also be found very late on corlain grounds ; for 
iufltanoe, last year in Kyaukse district there were any number of snipe on a 
ground whore some fields were being irrigated from a tank. Unfortunately 
no snipe eartridges were at hand, so they were not molested, but with straight 
shooting a bag of twenty couple might have been made. This wa.-^ on the 
16th, 17th and 18th April. In this district there are certain very late grounds, 
21 
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that ia, if visited in January a bag of 10 to 12 couple is as much as one can 
make by hard tramping and modorately straight shooting, whereas late in 
February or first week in March 50 couple or more may, with straight shooting, 
be got. The latest date I have recorded shooting a snipe is in the Myiitha 
valley on the 12th May 1890. when I obtained 5 having seen perhaps a dossen— 
mnoh higher up than where Captain Lane found them. 

It would be interesting to know whether the snipe were fan or pintails* I 
am inclined to the opinion that the very late birds here are nearly always the 
latter. I observe Oates, in his Manual of the Game Birds of India, notes in 
Volume II, page 457^ that they may very occasionally b(‘ met with in June, 
I have little doubt that in Burma certainly a few may be met with as late 
as this, and I would go as far as to say that I think there may bo a few snipe 
who spend the year here in different suitable localities. 

I fancy the Upper Chindwin district is the most likely district in which 
to find snipe staying very late. 

These late snipe are, in my opinion, from a gastronomic poiet, not very good, 
being rather muddy and dry to the taste. 

G. H. EVANS, F.L.S., Majok. 

Rangoon, l6</i July 1904. 

No. XIV.-THE ANCESTRY OF THE HORSE. 

With reference to the interesting letter, signed R, L., extracted from the 
FiM, on the above subject, which appeared in this Journal, page 70^5, Vol. XV., 
I have been in some doubt as to what are his conclusions on the evidence 
produced. 

At the time that Equm flourished, we must suppose that the Hivaliks 

were not connocteui by land with Kattiawar and Peninsular India, or ever had 
been, while the present homo of Equus preyewalki was probably under the sea* 
The existing genus Equus is oharaoteristic of (though, of course, not confined to) 
tho desert sub-region of the Palearctic region, i,e^ the comparatively narrow long 
strip of land reaching from Morocco to tho frontier of Manchuria. Now, apart 
from its shape, it is, from tho geologicafiy recent origin of this land, hardly 
credible that a genus so isolated and therefore ancient as Equus could have ori^ 
mated there. 

We must, therefore, suppose that tho surviving species retreated therefrom 
one or other of the surrounding regions before tho advance of man and other 
enemies, being so constituted that they could longest maintain their independ- 
enoo and existence in open sleppo-like country. 

The question is from which of the surrounding regions did they retreat. The 
historical evidence collected by Victor Hehn in the Wanderings of Plants and 
Animals” goes to show very strongly that the horse was not a European animal, 
and I think, if we remember, that at the time theSivalik deposits were forming, 
the Thibetan plateau was probably a comparatively low-lying upland ; we dhall 
find this fatter region the most likely original home of the horse* 
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I am not auffloiontly an anatomist to know whether eivalmtfU can be regarded 
as a direct ancestor or only a collateral of the existing Mongolian horse ; but 1 
would «ay in passing that the rudimentary presence of face glands in Asiatic horses 
as compared with their entire absence in the more highly domesticated horses of 
Europe (by domesticated, I mean more highly modified by the brooder’s science), 
is no evidence whatever that they are descended from distinct wild species. 

As to the Kattiawar ponies, it is now generally admitted that the Gujars were 
one of those tribes of Scythians ” who invaded India between the death of 
Asoka and Mahmnd of Ghazni, and there is little doubt that the Kalhis were of 
similar origin and brought their Mongolian ponies with them, the breed of 
which they have jealously preserved over since. 

L. C. H. YOUNG. 

Bombay, August 1904, 

No. XV.—BIRDS OBSERVED IN THE NILGIRIS AND WYNAAD. 

Having now had the opportunity of overhauling a part of my collection of 
skins, I send these rough and unscientific notes (in the order in which 
I have gone through my specimens) on a few birds observed in the Nilgiris and 
Wynaad during a stay of 18 months in those parts, Some few of them and 
their eggs I was able fortunately to collect. Should these notes prove of any 
interest to mombors I shall bo glad to continue them, but os they are likely to 
be very imperfect I should bo glad of any aid that could be given mo by any 
merabop who takes an interest in the birds of those districts. I start with Striges 
and Aooipitros, having but just looked over these. 

Okder— STRIGES. 

Kktupa ZEYLONENBI8.— -The Brown Pish Owl. 

Blanford.No. 1164, 

This was common on the Nilgiris and even more so in the Wynaad, 

Huhua NEPALENsifl.— The Forest Eagle Owl. 

Blafford, No. 1170. 

I twice came across this fine owl in the Wynaad. 1 do not know if the 
cry of this bird be that of the “ Devil bird, ” but my next-door neighbour, a 
Ooylon planter, called my attention one night to a most eerie cry (or series of 
yells) which he said was made by the Devil bird, and having seen a pair of 
these owls near the garden a day previously I concluded it might be their 
caU (?) 

Soops BAKKAM;BNA.—The Collared Scops Owl, 

Blmford, No. 1178. 

The speoies of Scops thht 1 came across in the Nilgiris and Wynaad I con** 
dude was this; it was very common in the latter diatrict, but 1 did not unfortu¬ 
nately oolleot it. 

Athene bbama.— *The Spotted Owlet. 

Blanford, No. 1180, 

I fear 1 overlookod this very oommem bird. 
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Glauoidium RAniATUM.—Thc Jungle Owlet. 

BLanford, No. 1184. 

I have Roen this bird as high as 5,000 foot elevation in a Hhola near the 
Terramia Tea Estate, but I do not think it ia common. 

Oroeu—AOOIPTTRES. 

Family—- 

OTorjvi*R ('AT.vuR.—I’lio Black Vulture. 

Blanford, No. 1191. 

Not uncommon in cither (liHlrict; itln’eedR, I think, chiefly on prooipicow in thiH 
part of India, I saw a nest on Home rocks near the Craigmoro toll gate, 
Ooty. 

Gyi'R iNnj<’UH.—The Indian Long-billed Vulture. 

Blanfordf'No, 1194. 

This bird perhaps occurs, but 1 did not observo it. 

PsETJi)00Vt*R UENCiALENSiK.—The Indian White-backed Vulture. 

Ulandfonl, No. 1190. 

This is, I think, the moat common vulture, though these birds prefer to 
patronize the plains rather than the hills, and are nowhere really plentiful at 
the higher elevations. 

Neopiiron oiNdiNrANtis.—The White Scavenger Vulture. 

Uimford, No. 1197, 

This is a very common bird round Badaga and other villages. NiJgiris 
Kotugiri has a largo colony round the filthy “ Kota ” village, in the centre of 
that pretty little station, though whore they bred I;waH unable to discover. 
It is not quite so common in S. Wynaad. 

F AMf — Falconida’, 

Sii b-Family— Falconhi<v. 

HiERAF/ras VHNNATUH.— The Booted Eagle. 

Blanford, No. 1208. 

I believe both this and H./asciatUH are not uncommon on the Nilgiris, but my 
stay thef(3 was too limited for mo to speak with certainty : perhaps, however, 
Homo member will kindly correct mo if I be wrong, I have heard sportamon 
speak of both. 

LOPHOTIUOKCUIH KiENicia.—- The Rufous-belliod Hawk-eagle. 

Blattford, No. 1209. 

I have a specimen of what I believe to bo this bird ahot in the Wynaad. 

ICTINAKTUS mala YKNSI8.— The Blaok Eagle. 

Blanford, No. 1210. 

This very handsome eagle is a fairly common bird on the Nilgiris. I was told 
it bred on precipices (the Gunjara precipices) somewhere near KilKotagiri in 
company with many other hawks. For this, as for all the larger hawks and 
eagles, I boliovo the Nilgiri Game Association offers a reward, as they are said to 
be most destructive to small game. 
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Spizaetub ciimnATUS.—The Crested Hawk Eagle. 

Blanford^ No. 1211. 

Observed in both districts, 

Hpiloknis cue ft. a. —The Crested Serpent Eagle, 

Blanfonl^ No. 1217. 

r cannot rocolloct having seen this bird on the Nilgiris. T probably over¬ 
looked it ; it was, however, not uncommon in the heavy forests of the S, 
Wynaad. 

Haltabtttk iNnus.-*The Brahminy Kite. 

Blanford, No. 1228. 

This is not very abundant on “ the hills ** : still it is far from uncommon. 

Mrr.virs oovinda —The Common Pariah Kite. 

BUinford, No. 122D. 

Common round stations,—not so much so on the tea and coffee estates out 
in tlie district. 

Ei.anus OAiUUbEus—The Black-winged Kilo. 

Blanfordy No. 1232. 

1 saw a pair of these birds hawking, at Poda Padi, at the foot of the H. 
Wynaad hills. 1 do not know if it oocurH at the higher edevations. 

0incus MAOUURUS—The Palo Harrier. 

Blanjord, No. 1283. 

I saw a few of those birds near the Terramia Tea Estate during the cold 
weather, but I think Harriers gonorally are rather uncommon at the higher 
(5,0iK) ft. to 5,000 ft.) edevations. 

Circus MELANOUEircjus — The Pied Harrier. 

Blanford, No. 1236. 

Same remarks apply as to C. macrums ; if anything it may be mot with a 
little more frequently, or perhaps its more boldly marked plumage catches the 
eye quicker (?) 

Circus asruginosus— The Marsh Harrier. 

Blanford, No. 1237. 

I saw an old bird of this species at the edge of a small swamp near the 
Terramia garden. 

AB'ruii iiAiuus.—The Shikra. 

Blanford, No. 1244. 

Very common in both the Wynaad and Nilgiris. 

Lopuobpizias trivirqatus.— The Crested Cosbawk. 

Blanfonl, No. 1246. 

I saw a few specimens of this bird in the Wynaad. I do not think it can be 
common. 

Aocipi'ER Nisug—The Sparrow Hawk. 

Blanford, No. 1247. 

I did not personally observe it, but think it may likely occur in the Nilgiris 
and possibly breed ? 
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Perhis CB10TATUS.—Th« OreBted Honey Buszard. 

Blanford, No. 1240. 

1 oolleoted two speoimenH of this bird and saw a few others. 

FalCO BF.VERtTS.— The Indian Hobby. 

Blanford, No. 1261. 

I neither saw nor shot this bird in the Nilgiris myself, but was told it bred in 
that seeming paradise for eagles and hawks, the Gunjarra precipices. 

Tinnunculus aladdahius. —The Kestrel. 

BUmford, No. 1265. 

The Kestrel was, I think, the commonest hawk on the Nilgiris and bred freely 
on mostly inaccessible rocks. I, however, was fortunate enough to obtain a nest 
containing 4 eggs in March 1903. 

Tanarhat P. 0., A. M. PttIMEOSE. 

Assam, July 1904. 

No. XVI.— OCCIDENTALIS, 

With reference to Mr, Fischer’s remark in the last issue on Cantiia occidenialia, 
1 have also found in this district that the plant has only six perfect stamens. 

The remark in Hooker about the petals must be a clerical error since it is the 
sepals which arc lilac and conspicuously veined. 

As regards the stamens, there appears to be a considerable variety. Koxburgh, 
II, 343, gives only eight stamens, of which only four would appear to be fertile. 

"'The Flora of Bombay’’ (Cooke) and Bengal Plants” (Prain) both, 
however, agree with Hooker. 

Anantapuu, Madras Presidency, B. H. BAELOW-POOLE, I.F.S, 
let August 1904. 

No. XVIt.—NOTES ON THE NESTING OF SOME BIBDS IN THE 
UPPER CHINDWIN DISTRICT, BURMA. 

No. 568.~THB BIAMH8H MYNA (/®. OBANDIS) AND Ho. 5W.-THB COLLARED MYNA 

iJE. AimvmCTUB). 


The distribution of these two mynas in Burma seems to be very well defined, 
both being common in the Shan States, again appearing in the Bhamo District, 
and from there across into the Myitkyina and Upper Chindwin Districts. 
They are essentially birds of a damp climate, preferring fairly open country 
with large expanses ofKine •’ or Elephant grass. In the Upper Chindwin, 
jGf. grandis appears as low down as Mingiu, and gets commoner the higher one 
goes up the river ; whilst JS. aXbieinctm does not appear until about 40 
miles above Kindat, from there it is quite as plentiful as A£, grandis. 

Both seem to prefer nesting in colonies of their own species or along with 
other mynas of different kinds; and any old tree, and especially if it be a 
Fions of sorts, will have all the available holes filled up with nests of these two 
mynas. This peculiarity of birds nesting together was very marked in a tree 
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at Kindat, in which the following birds were found nesting in the month of 
May : the Siamese myna, ooixraan honso-myna^ white-winged myua^ common 
pied-myna, rod turtle-dove, Burmese rod-vented bul-bul and king-crow ; and 
a month before from the same tree a friend of mine took eggs of the “ Blno- 
Jay” and PaU^ormt rofa\ another tree at Thamanthi was inhabited by the 
Siamese, collared and grey-headed mynas and one nest of the lineated barbet. 
The holes taken up by the first three all seemed to have been made by barbels 
or wood-peokers ; one huge decayed branch which was unsafe to climb was full 
of mynas* neats, the birds going in and out like pigeons from a dovecote. 

The strangest nesting site of jE. grandis and alhicinciuB was finding their nests 
in holes along the banks of the river. The Ohindwin above Kindat fiows through 
fairly level country and has steep sandy banks forming ideal neating places for 
sand-martiua and the bluo4aiIed bee-eater which were nesting in thousands. 
While going up the river by launch we wore surprised to boo mynas in numbers 
flying in and out of holos in one bank. On getting out our ghasses wo found them 
to bo of the above two kinds. This was in the latter half of May and was 
rather late, as the majority had hatched out or had hard-set eggs. A fortnight 
or so earlier ono could have git eggs by the hat-full, ns they were nesting in 
colonios after the manner of bee-oaters. Whether the holes were originally 
made by other birds and then enlarged by the mynas or dug out entirely 
by them would be hard to say, as in many oases the mynas wore nesting in the 
same colony as the boe-caters, but others I think must have been made solely 
by the myiuis, as they ran from only one foot to two or three feet in depth. Both 
kinds of mynas were found nesting together, but generally managed to keep 
apart. All the nests wore of the usual myna typo—madfs of grass, rags, 
feathers, etc. The extraordinary thing about the nests was, however, that every 
nest we pulled but had pieces of snake skin, wo must have examined some 
dozen nests or more and found it the rule without exception, so that it was not 
the weird fancy of a few birds, but the fashion or protective instinct of all. 

The eggs are of the regular myna blue colour, the Siamese mynas as a rule 
laying rather long pointed eggs, and the Ofdlarod mynas slightly smaller and 
rounder ones, grandi$ laying in clutches of three to four, rarely two, and 
jE. cdUGinotm generally four and very rarely five. 

We also found JE. grandi$ nesting in the roofs of houses and in Bpongi- 
ohoungs. 

No. BIVKB TKBN (/». SHSJSA^ ; No, 148e.- TUB L.AR0K SWAljXiOW.PLOVBR 

i<). \ No. MS7.-^THE BMALL BWALliOW-PIiOVlfiR «?. jLACTNA> 


On the 30th May I went out to try and got a good supply of Siamese and 
Collared mynas* eggs, so dropped down river by country boat. Shortly after 
starting I saw a lot of Terns and Swallow* Plovers hovering over a sand-bank, 
and thinking that they might still bo breeding I landed and extended my three 
men, and sure enough we found many nests of S. $um and O. lactm \ but 
the disappointing thing was that the birds seemed quite satisfied with one or two 
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Gggx, and not laying up to the authorised scale of throe and four. Nearly all the 
eggs were hard-set, a large number of young birds were also about. 1 was for¬ 
tunate finding four neats of the Large Swallow-Plover {G, orkntalh). These again 
were (juite content with one and two eggs, as two of the nests contained two in¬ 
cubated eggs each and the other two one each, also incubated. This last bird’s 
eggs wore very difficult to find, as they were laid on grassy mounds on the sand 
bank, whilst the Terns and Lesser Swallow-Plovers laid out on the bare sand. It 
was very interesting watching the strange antics the two kinds of swallow-plovers 
went through to entice one away from their eggs or young, while the Terns 
kept shrieking and swooping at our heads. Wo only took a few eggs of the 
first two kinds, but might as well have taken the lot, as two days after the river 
rose considerably, submerging all the sand-banks. It seems as if those birds go 
on nesting as long as iht^y possibly can, us a friend of mine kindly got me eggs 
of S. Hmia and G, lactm in March last from sand-banks in the Upper 
Ohindwin. 

No. 22.-TUR HOODGD RAOKED-TAIURD MAGPIE (.0. CUOULhATA): BtiUMKSK 
NAMR—NA-PA-JU. 

This handsome little Magpie is well dislribiited^)ver the dry zone of Upper 
Burma, being found in the Yamothin and Meiktila Districts and across into 
the Lower Ohindwin and as far^up as Mingin in the Upper Ohindwin, 

It seems to be very partial to what is known in Buma as “ Themin jungle,” 
a fairly open thorny scrub-jungle. 

I was unfortunately laid up by an accident in April last and was unable to go 
out after the nests of this magpie. It was very aggravating, as 1 had marked 
down a tract of jungle where it seemed very fairly common. However, the 
Deputy Oomraissionor kindly came to rny help promising to try and get some 
eggs brought in, so I gave him a skin of “ Na-pa-ju,” asking him to order nests 
to be brought in complete with braneJm and eggs. The necessary instructions 
wore given, and resulted in two nests, with branches complete and some eggs, 
being brought in early last May. Both nests were exactly similar in make 
and description and wore built in a thorny tree, and would, I imagine, be rather 
difficult to find, as they were very flimsU>, but neatly, put together, light being 
seen through in all directions. The nests consist of two distinct parts, first a 
neat saucet'Shaped structure of “ wait-a-bit ” thorns, very like the miniature 
inverted dome or upper covering to the nest of the Common Magpie (P, 
ruHtioa), inside this was placed a small well-made nest of grass stems and 
creepers, the thorns coming up well over the sides of the nest, the whole 
idea of nest giving one the impression that the bird feared enemies from below 
and not from above. The dimensions of nests wore—outer diameter of thorny 
structure about six to seven inches and about five inches doop, of nest proper 
diameter about throe inches by one and a half inches deep. 

Eggs measure about *95 x *7, and are coloured very like D. frontalU^ a grey- 
stone ground colour with olive spots , some having a distinct zone. There can bo 
no doubt ai to the identity of the eggs, as C, cucuUata is the only bird in the 
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dry 2 ono whoso eggs remain unidentified. I have shewn both nests and eggs to 
K. 0. Macdonald, describing locality and date, so 1 hope ho will be fortunate 
enough next year to get a good series of eggs, as the bird is fairly common in 
certain tracts. 

Monowa, Buhma, H. H. HaRKINGTON, Oaitain. 

^th A%igu%i 1904. 

No. XVIII.—NOTES ON BURMESE REPTILES. 

DKYOPHia MYCTEKIZANB. 

In a paper on Burmese Snakes, Vol. XIII, page 616, Captain Wall and 1 
mentioned a specimen containing throe apparently mature young. I killed a 
female on 4th May containing five young, without trace of an egg envelope. 

DrYOPHIB rKABlNUS. 

A specimen killed in jungle by a Barman, 5th June, contained nine (9) eggs. 

This snake in the adult stage is described in Boulenger’s Reptilia:— 
* Fauna British India*—lieptilia and Batraohia, as ferocious, while Tiryoiilns 
myeiterinam is said to be a very gentle snake. My experience is that both 
are gentle enough when left alone, but when irritated Dryophis mycterizans 
often loses his temper badly, and with open jaws strikes violently, raising the 
fore part of the body well off the ground in order to do eo, while J have 
rarely found prarinun at all vicious, even when subjected to considerable 
irritation. 

Lycodon fabciatus. 

In Volume XIII, page 372, Captain Wall and I described two specimens of 
this apparently rare snake. I have been fortunate in obtaining a third from a 
friend who killed it at Maymyo, 3,000^ 

Length 2-7'' 

Tail 6i" 

Anterior chin shields equal to posterior. 

Ventrals 203. 

Suboaudals 80. 

Colour as already described ; there are 28 reddish yellow bands on body and 
14 on the tail. 

SlMOTBB ALDOCINCTUS. 

This is the first specimen I have received or seen in Burma. It was killed 
on the 6th April 1902 at Bad6n, Kachiu Hills, 4,500'. 

Length 

Tail 6". 

The internasal sutafe almost equals the prsefrontal. 

Loreal shield united with the prasfrontal. 

Ventrals 202. 

Subcaudiils 58. 

There are in all 23 light, black»edg6d bands invdlving two scales, the 
intervals eight scales* 

22 
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Dipsadomorphus cyanea. 

This snake I consider is a very rare one in Burma, On the 1 st instant 1 
was fortunate in receiving a very fine female ; she was killed in a garden at 
Kokiue some three miles from town. 

Rostral just visible from above. 

Loroal depth slightly less than length. 

Temporals 2-b4K, 2*f3L. 

Ventrain 247, 

Suboaudals 124. 

Length 4'-9" ; tail, which was whip-like, 14". 

Colour above, a uniform dark, grass green ; under jaws bluish white 
turning to slight yellow at fifth ventral, after which the colour was 
more pronounced. The specimen was rather mutilated about the 
body. I found on opening up a wound into the abdominal cavity two 
eggs uninjured, two damaged. There may have been others which were 
destroyed. 

The eggs measured l‘2o" x *62". There was no trace of an embry o ; 
the contents consisted of a thick creamy material of a pale yellow 
colour. 

The food, etc., of Curysopelea ornata. 

In Boulenger’a Keptilia and Batrachia, page 372, it is stated that “ it feeds 
almost exclusively on Geckos.’* I believe that Geckos do constitute a main 
feature in their bill of faro. It is dear, however, that they are not averse to 
an occjisional change. On the 8th July 1900 Captain Wall and I received a 
specimen which contained a bat, Taphozom longimam$. Two specimens since 
sent to mo each contained a bat, unfortunately too far digested for easy 
recognition. It is notable that these two spooimenH were killed about houses, 
that is on creepers over the trellis work of porches, whore there is little 
doubt they found bats an easy prey. Another specimen 1 caught while it 
was Ijdng on a bamboo contained a flying lizard, which I made out to be 
Draco icemopterm. 

With regard to the breeding of this snake. In a paper on Burmese Bnakes, 
Vol. XIII, page 614, Captain Wall and I mentioned a specimen with two 
enlarged ovarian follicles received on 27th May 1900 ; again in same paper a 
specimen received on 26th June 1900 containing 9 eggs (5 in one ovary, 4 in the 
other). 

• Since this, specimens have been received by me ; one female on 3rd June 
1904 containing 11 eggs (7 in one ovary, 4 in the other): a brood of young 
(G) found by a Mali on 14th June which measured from 4J" to 6": in August 
two young specimens, from size perhaps 6 weeks old. One measured 13^", 
tafi 2 ^^ the other 14", tail 3 ^" In Vol. XIII, page 346, Captain Wall 
and X described the colour of a young specimen which differs from that of 
the adult, and I have observed that all the young specimens are as we then 
d esoribed. 
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NaIA ftPUTATRIX. 

One specimen, Bout horn Shan States— 


Beales across hood. 

••• »»• 21 

Beales midbody . 

.17 

Ventrals . 

.170 

8 u beau dais. 

... ..27, first 6 single. 

Length ... . 

.66" 

Tail (docked) . 

. 6" 


Colour a uniform deopish black with no marks^of any dosoription on hood or 
body. One fairly dark ventral band below the neck. 

Ophisauuus gracilis. 

I have on several occasions received specimens of this curious lizard, accom¬ 
panied by letters of enquiry as to the nature of the peculiar ‘ snake * sent. In 
Boulengor’s work, page irj9, Rangoon is mentioned as a habitat. Though my 
residence here extends over a number of years, I have never seen nor heard of 
a specimen captured hero* This might of course easily happen, but that a 
great variety of snakes, insects, etc., find their way to my bungalow, I am 
quite certain of one thing, however, and that is it is an extremely rare reptile 
here. The specimens received and those taken by myself were all at places 
of considerable elevation, i.fi., from 2,50lV to 5,000^ If I remember rightly, 
Mr. Hampton informed me it is by no means rare about Mog6k in the Ruby 
Mines district. 

It may bo interesting to note that on the 7th August 1903 a friend living at 
Maymyo 3,000', while engaged in digging out stumps from his garden came 
across two of those lizards at the root of a stump some 15" to 18" underground, 
and while eifoctlng their capture discovered eight eggs. The lizards and eggs 
were sent to me. The latter were of a dirty whitish brown colour tinged 
with red. Measurements varied a trifle, but they wore about '8" x *48" and 
contained embryos measuring 2^" in length. 

The specimens were just as described in Boulengor's Reptilia: ^ Fauna 
British India’—Reptilia and Batraohia. 

0, H, EVANS, F.L.8., Major. 

Rangoon, 10th August 1904. 

No. XIX.—THE NIDIPIOATION OF THE LITTLE BLUB WINGED 
PITTA (PITTA CYANOPTEHA) IN UPPER BURMA. 

On the 26th July 1904, while walking home along a path through light 
jungle, I flushed a Pitta close to the path (about 1J yards), I soon detected a 
nest, so retired and took cover near by. After considerable waiting the bird 
roiurned, and I was able to reoognise it. The nest was situated on a mound 
and only slightly hidden by some blades of long grass. The opening faced the 
path, which I fancy was one only occasionally used by odd persons visiting 
jungle. What struck me was the enormous size of the nest for a bird so 
small; it consisted of old bamboo and other twigs and a few leaves loosely 
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laid about. The interior was neatly lined with fibre, and the entrance hole 
waa just above the ground. There were five egga, quite fresh. I ran a tape 
lightly over the rough structure, which measured 17'^ across and IT' from the 
upper part of entrnnco to back of nest. The entrance measured 3'' x 4", 

I took throe eggs : they measured as follows:— 

1'^ X 0-85". *95'^ X *8^ V' X 0*85'' 

Colour as described in Vol. II, page 28rl, of Plume^s ‘ Nests and Eggs/ 2nd 
edition, Oates. 

G. H. EVANS, F.L.8., Major. 

Eangoon, 10</* August 1904. 

No. XX.-^VEGETATION IN SIND. 

(^Extract from an address entitled The Province of Sifid^ by H. M» Bird^ 
mood, C.S.Ly M,A., LL.D., late President of the Bombay Natural History 
Society, read before the Society of Arts, London, on 2^rd April 1903.) 
Within the area watered by the canals all vegetation is luxuriant. Where the 
soil is deep and rich, as it is in most of the alluvial tracts, the cereal crops 
develop a growth unknown on used-up lands elsewhere. At Jacobabad, a body 
of spearmen, riding through a field of “Jowari/’ the great Indian millet 
(Sorghum vulgare), have been known to offectually screen themselves, horses, 
Spears, and all, in the lofty shelter of the cornstalks. In the forest reserves 
near the Fuloli at Miani, tho Babul,” or gum Arabic tree (Acacia arabica), 
and the Kandi ” (Prosopis spicigera), the two commonest forest trees of Sind, 
attain a height and girth beyond anything seen in Gu74erat.the garden of India, 
or the Deccan, where the Babul is very much ” At Home,” In the ColloctoFs 
garden at Larkhana there is a splendid Ailanihus excelsa, excelling in size and 
vigour of stem, branches, and its great pinnate leaves, any of the fine trees 
in tho grove so well known to travellers at one of the villages on tho road from 
Wattar to Mahableshwar. The ” Tali, ” or Blackwood (Dalhgia laHfolia), also 
thrives in Upper Sind, but not so luxuriantly as in the neighbourhood of Agra. 
At Shikarpur, the magnificent avenue of ” Sirras ” trees (Al&issta lehbek) —an 
entirely modern growth of British times-' gives a most grateful shelter from 
the hot son of March or April; nor can I soon forget the plantation of Chinese 
Tallow-treos (Sapium sehiferum) near the little English cemetery at Beliwan, 
below the massive mud fort on the Indus, which, some say, was built by 
Alexander, and some, by Shorn, the son of Noah—with what authority, in either 
case, no one can perhaps say. I have grown these shapely trees, which, in 
general contour and sisc, are comparable to the Birch, on the red soil of 
Malabar Hill in Bombay and on the sandy soil of the University Garden on the 
Esplanade, and successfully ; but they have never displayed there the rich 
sunset-tints, purple and crimson and gold, with which they glorify the 
landscape in the crisp, chilly evenings of the late autumn in Bind. 
Nor will any Sindhi be alow to pay his trifcnte to the pervading grace 
pf endless self-eown tamarisk thickets of erery landscape in Sind of which 
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any Btroam or pool of water forma a part. In hi» carefnlly prepared 
Lisb of Tfoea, Shrubs, &o./’ of the Jerruck division, Mr. G. K. Botham includes 
three apeoioa of tamarisk, one of which, the “ Asri” (Tamari^c artimlafa) is a 
treo of fair size. In some parts of Sind the tamarisk jungle gives cover to vast 
numbers of wild pig. 

Beyond the reach of the ailt-ladon waters the dry and hardened ground is 
almost bare, and in such places the physical contrast is most striking between 
the landscapes of Sind and the hilly tracts of some other parts of the Bombay 
Presidency, My recollection of particular plants is not recent, but I have re¬ 
freshed my memory from a paper I wrote only a few years after I had left 
Sind, and I then noted that where there was any vegetation at all the charac¬ 
teristic plants, in places beyond the influence of the river and the canals, 
were those of the desert—the Kirar ** or leafless Caper {Capparu aphylla )— 
essentially a lonely plant, but beautiful, with its countless brick-red flowers— 
the “ Pilu ** {Salvoilota permn) with fleshy loaves, and strings of translucent, 
rounded, glutinous fruit, shining like pearls—and the Parhimonia aculeafa, with 
clear, yellow, crumpled flowers, freckled with brown, and spiny branchlets, 
which once suggested! to a great Italian painter his idea of ** the Crown of 
Thorns. ’* Then there is an undergrowth of Camel-thorn (Alhagi camelorum)^ 
which, near Kandahar and Herat, yields manna at flowering time, after the 
spring rains, ” and is an agreeable food for camels and useful for 
door-tatties in the hot weather and of various plants of the Gooho- 
foot tribe {ChenopodiacemX one of which, the Sueila maritima^ yields, 
according to Mr, Botham, impure carbonate of soda, used in soap¬ 
making, calico-dyeing and washing,’* end is also a favourite food of the camel. 
And there is that curious plant, the ** Panirio ” ( Withania coagulam), of the 
potato tribe, whose juice curdles milk into ** panir ” or cheese. In these arid 
tracts, with such strange herbage, the traveller misses the fresh, bright tints 
which enliven the forests of the Konkan and the western Ghfits in the early 
spring of March or in the second spring of the early weeks of Juno. The 
prevailing tones are sad, secondary. Vduish-greens, and the same faint colours 
repeat themselves everywhere on uncultivated lands, and are only rarely relieved 
by the deep, glossy greens of the Balvadora. There is nothing like it in the 
rest of the Presidency, except in the districts nearest Sind. It is to the Flora 
of Africa that the indigenous vegetation of Hind is most closely allied. 

No. XXI.-THE BUSSELL’S VIPEB. 

On the 14th February last, whilst encamped in the Dantra district of the 
MAhi Kfinth4,1 killed a Daboia (r</;cra rusMii) oi such an unusually large 
siae that perhaps it^may tie considered worthy of record in our Journal. 

One of my eervants, on rising from his midday nileep, noticed the quite fresh 
trail of a large snake so near to the spot where he had been lying that it must 
almost have touched him. On drawing the notice of my butler to the trail 

* Dr. Bidrioh Brandis’ •* Foraet Flora of North-West and Gentral Indian ” p. 146. 
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which could not bo mistaken in the deep soil^ the latter followed it across the 
field to an old Umra tree, near my tent, where he discovered the snake lying, 
coiled up, amongst the roots. On hearing him call out “ Samp ” I rushed out 
with a gun and killed the reptile. On drawing it out and measuring it, it 
turned out to be a Daboia no less tlnin in length. 

I have killed a good many of these snakes at different times, but this one was 
by far the largest I have ever (50tne across. 

On examining the mango tree under which my man had been sleeping I dis¬ 
covered a hole in it at the very ))ase of the trunk, for which the simko bad 
evidently been making when its path was blocked, for a few days later the 
same man saw another snake—probably the mate—peeping ont of the same 
hole. Unfortunately I arrived too late to despafcli it, too. 

In tho Dautra district the Daboia is known as the “ Kh^d chitra Kfiad ” 
being tho Gii/iOrati for grass and chUra ’’ mn// stand (?) for cheot;jh, ” the 
ordinary term (with tUinlo the spotted one’’) in these parts for the pan¬ 
ther, but of this I am not quiift sure. In the Konkanl districts of Savant Vddi, 
whore a large number of deaths are annually put down to tho bite of this 
snake, it is known as tho “ Ghauan.** I find the same name is applied hero in 
Kashmir to a snake which tho natives tell mo is very venomous. J his cannot, 
I think, also bo the Daboia of India, but so far I have not seen a specimen 
although tho snake is said to bo fairly common, 

L. L. FENTON, Lieut.-Colonel, I.A. 

Kahhmiu, September 1904. 

The specimen above recorded by Colonel Fenton was undoubtedly a very 
largo one, but in this Journal, Vol. VIII (page Mr, F. G. Brook-Fox 

stated that he had killed two which measured each. Tho largest 

specimen in our collection was obtained by Mr. J. G. Anderson, at Hurda, C. P. 
and measured 

According to the standard authority, Faum of British India ReptiJes, by G. A 
Boulengor, the Daboia (Vipera rwiHeJln)iH found in Kashmir up to 0,000 feet. 

EDITOR. 

No. XXII.—A COBRA FEEDING ON EGGS. 

A cobra attacked, at 10 a.m. tho other day, tho nest of a Guinea*-fowl sitting 
in my compound, and as none of the servants would kill it my wife sent for me. 
1 arrived about 40 minutes afterwards, and found the cobra coiled up within 24 
inches of the nest and the Guinea-fowl still sitting. I shot tho cobra and press¬ 
ed two eggs out of the dead body, one of these eggs hatching. The curious 
thing was that tho Guinea-fowl was still sitting on her nest within a couple 
of feet of the cobra after it had taken two eggs and that one of the eggs 
should have hatched after having been inside tho snake for from 30 to 40 
minutes. 

C. P. GEORGE. 

Secitnderabap, Sfiptemher 1904. 
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No. XXIII.—BEE-CULTURE IN INDIA. 

With reference to Mr. Phipsoirs remarks, at the last meeting of the Society, 
on the subject of Bee culture in India, tho following notes may be of interest. 
There are in India, BO far as is known, only three species of the true honey¬ 
bee (Apis), viz., A, dormia, A. imlica, and A. florea. A number of other 
forms have been deftcribod, but these all appear to be varieties of the 
above three species. A. imlica i» clo8(3ly allied to A. melUfica^ tho European 
honoy-boc, and only differs slightly in colour and size, being smaller and 
darker. 

donata is u large and very fieroe species, frequently dangerous in tho 
jungle when irritated, and 1 am not aware that attempts have ever been made 
to dom .‘Stioate it. Mr. David Hooper, in a reoout number of the “Agricultural 
Ledger,” gives tho following reasons against any attempt to cultivate this 
HpocioB as a hive bee :— 

“ (1) Tho bee builds naturally in the open. 

“ (2) It builds normally only one comb, so that the honey cannot be 
removed without removing tho brood also. 

(11) Although the comb is very large, it is not so great iu cubic capacity as 
the combs built by A. imUiJica, winch is readily cultivated, and tho habits of 
which are well understood. 

‘ (4) It is only found in a tropical climate.” 

Tho first three seem to mo to be valid reasons enough ; the last is not 
strictly correct, as A, dorsata is common at 8imla, where the winter is very 
severe, and probably also in other parts of the Himalayas. 

A, hidica is more or loss domesticated and cultivated in Assam, most 
districts of tho Himalayas, the Kuram Valley, and Kashmir. Its habits arc 
similar to those of the Euro[)eau A. viellifica. Experiments have been made, 
probably with this species, in some of the Bombay hill stations, but, according 
to Mr, Hooper, with no very signal success. 

A. florea is a small species ; the comb is usually built on a small tree or bush 
(at Doeaa I nearly always saw them in thorny bushes) ; this species is common 
throughout India, but would scarcely repay domestication, and the reasons 
against its cultivation would appear to be tho same as those against that of A. 
dorsata. 

I scarcely undorstaud Mr, Phipson’s remark about “ non-migratory ” 
species ; I have never heard that any species of boo are migratory. The Apis 
nigrocinctus mentioned by him is A. indica under another name. 

Besides the above, several species of Melipona (Trigona) produce honey 
and wax iu commercial quantities, but as the species of this genus are very 
small, no attempt has, I believe, been made to domesticate them. They are 
Rtingless, or, at any rate, have no appreciable sting. 

Apiculture is a profitable business if carried out on a sufficiently large scale 
by one who really understands it. A few years ago I came across a man 
whose brother was engaged in it exclusively in one of the Australian colonies 
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and who wan doing very woll. He told me the number of hives kept by hia 
brother, and the quantities of honey and wax exported by him, and they 
appeared to be enormous, so he must have been working on a very large 
scale. I gathered that the Australian (xovernment gave florae sort of bounty 
on the amount exported. 

I have an idea that an attempt was made some time ago to introduce A. 
melUfioa into the Nilgiris, but I do not know with what succoss, 1 see no 
reason why bee-keeping should not succeed in India, and I should think that 
there are possibilities in front of it. The greater part of the wax exported 
from India is at present obtained from wild bees. 

G. G. NURSE, Major, 

Bombay, October 1904. Il3th Infantry, 


Bombay, 2Atk October 1904. 

No. XXIV.—ASSAM BIRDS. 


I Bhould bo glad to know if Gecinm etriolatm, the Lesser Indian Green Wood- 
pooker, is at all a common bird in Assam. It seems to be here as my collector 
has already brought in two males, this, after my having shown him speoimons 
of the bird from S, India, ho declares it is very common, he also tells mo, on 
having 80011 specimens of Megalmna marshallorum The Great Indian Barbet 
and Oyarope franhUni, that both birds are procurable hero in February, but I 
very much doubt this. I may mention that both the Black Partridge and the 
Bengal Florikon are common birds here. 1 am told that a former manager used 
not unfrequently to shoot as many as four and flix of the latter in a morning 
and this without much trouble. 

A. M. PEIMEOSE, 


Moknai Tea Estate, Tamabhat P, 0., 
Gaueipur, Assam, 

October 1904. 


No. XXV.—BREEDING SEASONS OF BIG GAME. 

If I remember rightly—for 1 am writing under oiroumstanoes that 
prevent my refreshing my memory-^I alluded on one occasion in the Society 
Journal to the limited field for original obaervations by naturalists amongst the 
larger, compared with the smaller, mammals, in view of the fact that the former 
attracted so much more attention both by their sise and by the fact that many 
of them wore closely studied by sportsmen. Although this is perfectly true 
from a comparative point of view, there is a great deal that we hare yet to 
learn regarding the habits and life-history of big game, more espaoially in 
ooUneotion with their breeding ueosons, I therefore take the opportunity of 
directing the attention of our members to the following important note that 
appeared over the well-known initials '' E. L.** in the Eidd of Srd Septem¬ 
ber 1904. 
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In the course of his Presidoutial Address io the zoological section at the 
recent Cambridge meeting of the British Association, Mr. Bateson took occasion 
to emphasiKO the supremo importance of a thorough investigation of all the 
phenomena oonueoted with the breeding of animals as affording the chief clue 
which is likely to explain the complex problems of heredity and evolution. He 
compared, indeed, the breeding-pen in its importance to zoology to the test-tube 
in chemistry, and remarked that every variation from typo is due to a patho¬ 
logical peculiarity. Although these remarks referred in the main to the case 
of domesticated animals, or of wild animals kept in captivity, it is manifest that, 
from the standpoint of the evolutionist, it is of scarcely less importance that we 
should possess accurate and trustworthy information with regard to the varia¬ 
tion produced in the breeding seasons of wild animals by climate, station, and 
environment generally. For it is quite evident that if a species breeds in one 
district at a certain time of the year, and some months earlier or later in a 
second district, we have, ipno facto, a pronounced element in favour of variation 
in its offspring, and thus a valid cause for the eventual production of a new 
variety or species. As a well-known investigator of this subject has recently 
pointed out io me, our knowledge of the breeding seasons of big game in general 
is in an exceedingly unsatisfactory and crude condition ; ho imperfect, indeed, 
as to bo practically useless for the purposes of exact study. Take, for instance, 
such well-known works as Blanford’s MarnmaU qf India and the Great and 
Small Game of Africa, published by Row land Ward, and edited by Mr. Bryden, 
and the unsatisfactory state of our information on this subject will be at once 
apparent. In the former work, for instance, we find the oft-repeated statement 
that the breeding time of a particular species is ** about such and such a month ; 
wh’lo in the case of such a well-known animal as the Himalayan sorow w e find 
tbj statement that whereas, according to Hodgson, a single young one is born 
in September or October, Adams gives the spring as the time when the fawns 
come into the world. Such statements (though no fault, be it observed, on the 
part of the author of the invaluable works in question) are, of course, abso¬ 
lutely useless for any generalisations with regard to the brooding seasons of 
groups of animals. Take, again, the case of the sambar deer, in which, as stated 
in Mr. Blanford’s volume, doubt still prevails with regard to the dates of the 
breeding season and of the shedding of the antlers, both of which are evidently 
correlated. In peninsular India, for instance, the stags are said to rut in 
October and November, but in the Himalayas not till the spring, whereas the 
antlers are reported to be usually dropped in March in the one area and in 
April in the other. Obviously there is something wrong in this. In addition 
there is the well ascertained fact that some stags do not shed their antlers at 
the usual time, while some are stated to retain them for more than one season. 
The probability would seem to be that in the plains the sambar has two breed¬ 
ing seasons, and that stags born at one season shed their antlers and breed at 
a different time of year from those which are produced at the opposite season. 
An this requires, however, to be ascertained by careful and acourato obaerva- 
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tion on ammals in the vild siate^ for those kept in a state of captivity cannot 
bo relied upon to afford trustworthy data on such 0 matter. 

As regards the large game of Africa^ our information with regard to their 
seasons of breeding is much more defective than is the case with those of India; 
and in the work on African big game already cited, which, be it noted, has been 
written almost entirely by sportsmen practically acquainted with the animals they 
describe in their native haunts, it is really sorpsisiug how very little definite 
information’is supplied on the subject in question. In the case of some species 
nothing at all is said, while in that of well-known forms with a wide geographi¬ 
cal range, such as the kudu, the date of the breeding season is given in one or, 
perhaps, two districts. Such information is practically valueless in the case of 
an antelope whose range extends from Oape Colony in the south to Somaliland 
on the east and to Angola on the west coast; and whnt wo want to know are 
the datos of the breeding season in these widoly-Bnndered areas as well ai in 
the intervening districts. As to the period of gestation in the big game animals 
of Africa, little or nothing seems to have been recorded. i^portHDien are unlikely 
to bo able to supply the information required with regard to the latter subject, 
which will probably have to be obtained from animals kept in captivity. They 
have, however, unique opportunities for acquiring trustworthy data with regard 
to the breeding seasons of the various species that may come under their notice, 
and when the interest and importance attaching to inforraaiiou of this nature 
become generally known, I have strong hopes that British sportsmen will not 
bo behindhand in endeavouring to supply what is vanted in this matter. The 
columns of the FiW will, I feel sure, bo always open to letters containing 
definite and exact information on this subject, while it is probable that lists of 
the dates of the breeding seasons of a number of species would be accepted for 
publication by the editors of some of our zoological journals. 

For further information with regard to the periods of gestation of the larger 
herbivorous mammals we must look, at all events in the main, to the officials of 
zoological gardens and menageries, and, above all, to the owners of private 
collootions in parks both in this country and in Africa, where the animals live 
under conditions more like those of their native homes than is the case in 
ordinary menageries. 

This so ably points out the directions in which our investigatione should 
be pursued and the weak points in our knowledge of the life-history of big 
game that I feel there is little that 1 need add to the appeal. Many of our 
members have almost unique opportunities of gathering the information 
required, and I would emphasize the point that it is only by the accumulation 
of authentic notes from all parts of the country that reliable conclusions can 
be arrived at. As the protection of game has lately engaged the attention of 
the Government of India with a view to legislation appointing close seasons, 
further information regarding breeding seasons will afford useful data for the 
effective carrying out of this object, which every sportsman must have at heart. 

Thera is often a certain reluctance amongst many of those who can colkct 
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and supply the information to take the trouble to put their obsorvations into 
proper shape for publication, but X would urge all those who may be deterred 
by this or other roasons to lot us have any ** definite and exact information on 
this subject,however rough it may appear, for even if it is not in the form of 
a note for publication by itself, it will, however meagre, so long as it is definite 
and exact, help towards the accumulation of records from which most valuable 
information can be deducted when all are tabulated and compared. 

E. COMBER, F Z.8. 

BuuBmoTON, 8oMEiiaET, SepUmber 1904. 

No. XXVJ.-~ALBIN1SM IN A SHRIKE. 

A few days ago Mr. P. F. Campbell, Assistant Manager in the Holta Tea Com¬ 
pany, Kangra Valley, told me he had seen a pure white ^rike on the plantation 
which ho had left a man to mark while he returned for his gun, He then went 
after it and shot it. The bird, which I skinned and preserved, is pure white, 
with the exception of a faint irroration of grey on the outer webs of the 
posterior primary wing feathers and of the two outer tail feathers on the right 
side, also both webs of the secondary and tertiary wing feathers, the latter 
being tipped with very faint rufous. The iridcs were dark brown and the bill 
and logs Jlesh colour. The rictal bristles, of which there are 7 on one side and 
6 on the other, are strongly developed and while. The following are measure¬ 
ments taken from the skin:—Length 9*2"i tail 4*5"; wing 3*5"; tarsus 1*1"; 
bill from gape *9" 

Owing to there being no markings by which to distinguish this specimen, I 
have concluded that it is an albinism of Laniu$ lephronotua^ a common bird here¬ 
in fact the only Shrike which I have seen within a couple of miles radius. It 
is evidently a young bird, as many of the feathers of the back and rump are 
not completely developed. The preserved skin is in the possession of Mr. 
Campbell, who, I have no doubt, would send it to the Society for examination 
if requested to do so, 

(1. €. DUDGEON, F.E.S. 

pAbAMPun, Punjab, 2^h Septmher 1904. 
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PROCEEDINGS 

OF THE MEETING HELD ON THUB8 DAY, THE IGth JUNE 1904. 

A meeting of iho members took place at the ftocioty’a Booms, on llitirsday, 
loth June 1904, Mr. James MacDonald presiding, 

NEW MEMBERS. 

The election of the following new members since the last meeting was 
duly announced • 

Mr. C. E. Allen, I.P.vS. (Tharrawaddy, Lower Burma); Mr. F. Walter 
(Rangoon); Lieut. H. S. Eliot, R.A. (Quetta); Mr. C. F. Grant, I.C.S. (Ran¬ 
goon); Mr. W, H, B. Salmon (Bolarum); Mr. J. R. Huggins (Koraput); 
Mr. R. H. Ellis, I.G.S. (Chittor, N. Aroot); Mr. H. Foaron (Goconada); Lieut. 
R. J. B. Yates (Jubbujpore) ; Lieut. G. H. E. Twemlow (Wellington) ; Capt. 
E. E. Beddok (Oannanore) ; Capt. G. Clarke (Caunanore); Mr. N. A. Worllcdge 
(Cannauore) ; Dr. G. F. Goldsmith (Lashio, N. Shan States) ; Mr. W. A Knyvett 
(Gaya, Bengal); Major F. W. G. Wadoson (Fort Sandeman) ; Dr. E. H. Hunt 
(Secunderabad) ; Mr. F. A. Holier (Darjeeling) ; Mr. G. A. Miller (Darjeeling) ; 
Major C. H. Hale. R.A.M.C. (Rangoon) ; Capt. H. N. Baker (Singapore) ; 
Mr. E. Hicks (Tezpur, Assam); Major F. de B. Young (Poona) ; The Secretary, 
American Museum of Natural History (New York) and Mrs. A. 0. Hearsey 
(Ranikhcl). 

The Honorary Secretary drew the attention of those present to the fact that 
out of the above 25 new members none were residents of Bombay and very 
few belonged to the Presidency, It constituted good evidence that the Journal 
of the Society was being read and appreciated in distant parts of the country. 

CONTRIBUTIONS TO THE LIBRARY. 

Faune Entomologique dc L’Afrique tropioale. 

Descriptions of now species of Aculeate and Parasitic Hymenoptera from 
Northern India, by P. Cameron. From the Author. 

Descriptions of now Genera and species of Hymenoptera from India, by P. 
Cameron, From the Author. 

Description of a now species of‘‘quartinia’* from Deesa, India, etc,, by P. 
Cameron. From the Author. 

Description of a new species of ** Athalia ” {Tmi^ndinidff) from India, by 
P. Cameron. From the Author. 

Memoires de la Soci^ite Zologiquo de France. Tome XV. 

Blood Immunity and Blood Relationship, by Dr, G. H. F. Nuttall, P.R.8, 
Prom the Author. 

The Tfansactioni of the Entomological Society of liondon, 1903. In exchange. 
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CONTRIBUTIONS TO THE MUSEUM. 

Mr. H. M. Phipaon, the Honorary Secretary, acknowledged receipt of the 
following contribntionB to the Society’s Collections :— 


Oontrlbution. 


Deserlption. 


Contributor. 


1 Malabar Wiiistling Thrush 
(alive). 

1 8kin of Palm Oivot.. 

I Ohamoleon. 

1 Monitor .... 

1 Whlte-taliftd Bush Chat.. 

3 Austen's Babbler . 

8 Reci throatedTit'Babblers 

8 Short-wings . 

1 Oloso-barred Baud Grouse..I 
1 Himalayan Viper (alive \ 
A quantity of Marine sUelfsl 

from Aden. 

1 Skin of the large Brown] 
Flying-Squirrel. 

1 Snake ... 

Some land shellsi Ac. from] 
Assam. 

Boar’s Tusks, P|in* 

1 Snake. 

I Flying Liiard . 

1 Snake*...... 

A collection of 187 Birds'] 

Skint from Ohitral. 

1 Olnereons Vulture (alive). 
A collection of Birds' Eggs] 
from Quetta. 

4 Rats from Kashmir**. 

1 Hod-crested Pochard 

1 White-eyed Duck .. 

2 Black-l>oUied Sandgrouse,.] 
8 Common Sandgrouse 
2 Spotted Sandgrouse... 

1 Snake and Eirgs (tbowingj 

that ihia Viper is ovi¬ 
parous). 

1 Snake (alive) .. 

0 Em of Common Fla 
mingo from the Bunn of] 
Ontoh. 

1 Soreeoh Owl.. 

1 Blow Loris and young 


diyiophomm hortficldi 

ParadowuruM nictitans 

Chamaeleofi calearatui . . 

Varanut tahator .. 

Pmtincola leuoura . 

I)rym(tcataphu$ aitamentit.. 
Sohwniparui rufigularU ••• 
Braehypterym tinsMU .**.•. 

Pieroflhfi liehtenttt^ini . 

AfieUtrodon himalaynnui ... 


.Mr. B. C. H. Barnard. 


i 


Ptanmyt oral .** 
Lycodon auliout 


ChryMopclm ornata , 
Draco mamlatnB 
Dipiai trigonata ... 


Vullur . 

89 Eqg$ of S$ Spcciet <>/| 

Mut rwvrtfw sp. n.. 

Netta rvjina ... 

iVyroca ferrnginsa 

Pteroclcx aronariuf . 

Ptcroalnrvs ennatuft .. 
Ptoroidurvo fonogallut 
LaoheoU mofUieola . 


\ZainfinU muoo9u$ .. 

Phosnicopfcrvi rotm$ . 


Mr. D. A. MacMillan. 

Mr. P. GerhariU. 

Mr. B. L Barton. 

Mr. S. L. Whymper. 

Dr. H. Ooltart. 

I Do. 

Do. 

Major H. A. F. Magrath, 
Mr. 0. Vernon PnrkiH. 
IMm. Cabral. 

jMajor A. F. Pinbey, O.I.E. 

Major C. HudiKin, I.M.8 
Mr. James Marten. 

Mr W. Kirkpatrick. 

Mr. W. Bparke. 

Do. 

Mr. A. T. Whittle. 

Capt. G. A. Ferreau, 

[Major T. E. Marshall, B.A. 

Do. 

Col. A. E. Ward. 

Mr. tt. H. Heath, O.E. 

Do. 

IK). 

Do. 

Do. 

Mr. a. A. Miller. 


Mr T. J. Tomkin. 

H, R. the Bao Saheb of 
Cutoh. 


Mrioe /lammea . 

NyotioehuR tardigradut . 


iMr. P. Fischer. 
IC^pt. W. H. Lane. 


PAPERS REAlh 


The follow'ing papers were then read and disoussed :— 

1. Plants introduced into the Victoria Gardens, Bombay, since ]89d, by C.D. 
Mahalnxmivala ; 2. The Wild Plantain, by G. M. Ryan, I.P.S.; S. Notes on 
the Flora of Northern Ganjanl, by Cecil E. C. Fischer, I.F.8.; 4. The Birds of 
Chitral, by Capt. H. T. Fulton, D.S.O.; Natural Checks on Grer-increase, 
by Major A. Newnham ; 6, Fly-*flshing in the Bombay Presidency (Megalopa 
eyprinoideBf a fly-taker), by W. A. Waliinger ; 7. Melanism amongst Panthers, 
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by T. A.HausweU, 8. The Indian Edible-neat Swiftlete (Collocalia 

fueiphwja) in the Pwlney HUla, by B. Foulkes; 9. Some notoa on Butterflies 
and Moths, by L. 0. H. Young, B.A.; 10. Two notorious Insect Pests, by B. S. 
Hole, l.F.8. 

PROCEEDINGS 

OF THE MEETINO HELD ON 18 th AUGUST 1904. 

A meetmg of the mombers took place at the Society’s rooms, on Thnwday, 
18th August 1904, Eev. F. Drockmann, 8.J., proeiding. 

NEW MEMBEES. 

The election of the following now members since the last mooting was duly 
announced 

Capt. A. E. Hamerton, B.A.M.C. (Feroseporo); Dr. A. B. G. Kerr 
(Chiengmai, Siam); Mr. W. T. Page, F.Z.8. (London) ; Mr. W. N. Edwards 
(Majulioghur, Sootea P. O., Darrang, Assam) ; Mr. J. 1). Stuart (Minbu, 
Burma) ; Mr. E. Steiner (Bombay) ; Mr. M. 0. Sykes. I.C.8. (Cuddalore, 
Madras Presidency) ; Mr. G. A. D. Stuart (Nellore) ; Mr. H. Colder (Bangoon) ; 
Mr. Felix L. Dames (Berlin, Germany); H.H. the Hajah of Dhar (Dhar, C.I. ) ; 
Mr. T. Moore (Kuasellkonda, Ganjain District) ; Major J. W. L. Bjlgeo (Banga¬ 
lore) ; Mr. 0. Lucas (Bombay); Mr. Norman A. Maclcod (Jaffirbund, Lalla 
p 0) • Capt. J. H. Dickson (Quetta) ; Went. A. G. Lyoll (Lansdowne) ; Lieut. 
H. W. Long. B.A-M.C. (Jullundur); Mr. 8. A. Wood, I.B\8. (Loilem, S. Shan 
States) ; The Professor of Zoology, Madras Christian College (Madras) ; Mr. F. 
W Chanter C.E. (Bombay); Major L. P. Chapman, B.B. (Bombay) ; Mr. 
Gaisamali Jairajbhoy Peerbhoy (Bombay) ; Mr. C. H. Stowoll (Grant Eoad, 
Bombay) ; Mr. W. W. Bulkley (Jeypore) ; Mr. 6. Marjoribanks, IJ-.S. 
(Belgaum), Col. F. W. Trevor, B.A.M.C. (Bombay) ; Mr. A. B. Lawrio (Bussell- 
konda, Ganjam District) ; Mr. M!. Crampton (Unseellkonda, Oanjam District) i 
and Mr. B. G. 0. Carr, I.O S. (Cnittoor, N. Arcot District). 

OONTBIBUTIONS TO THE MUSEUM. 


Mr. H. M. Pbipson, the Honorary Secretary, acknowledged receipt of the 
following contributions to the Society’s collections _ 


Contribution. 


Description. 


j Contributor, 
Hr. Q, A. Minor. 


A ooUection of nnwod moths . Mr. Q, A, MlllBr. 

1 lSZa°“8t*B«r (alive). .Mr. H. P. Le Mesurler. 

a Tiger Cubs (alive.).. tipris .Maior ^F. W. 0. Jones, 


Il.A.M.0. 

AoolleotioDofPresh Watorl . 8 

I .f • Otottwbnob, 

1 BonelU’s Eagle. „ „ 

A collection of BpWers Mr. C. K. U FUober, I.F.8. 

1 .. 

M the Upland Hplt.... Ortocarpt tyUtamt .-Mr. F. Field. 


Mr. C. B. C\ Fiioher, I.F.0. 
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Contribution. 


Description. 


Contribution. 


A Clutob of Eggs of Xho Oenmeui (Ubiorietatuit .... 
Whito-crostod Knllj Pboa* 
sant. I 

I Hoake.... GongyUphU eonicui . 

4 Cobras Cali'^o) .... trip^dfianM . . 

i 

17 PhoorBUS (alive). ^catinata . 

1 Ground Snake. . Etyw johnii .. - 

1 Bnake.. \7'ropidonotusplu^Mo^lor 

i Mouse-Haros ip,n . ^JOehoUma %vardU sjk n. 

Some Lepidoptera fromi . 

Quetta District. | 

8 Ohukor Partridges from Carahu chucar . 

Arabia (ali^e). I 

14 Growing (Jocoa do Mor|X<>do<<7fl/i Sechellarum . 

nuts from Soychclles. 

1 Malay Bittern .. iGernaohim m^lanolophuM 


Mr. F. Field. 


Cant. J. 8. Oxley, I.M.B. 
Ooi. W. B. Banneman, 
I.M.8. 

Do. 

Major H. D. Koto wether. 
Mr. D. A. MacMillan. 

Col. A. B Ward. 

Mr. Neville Kliot, R.A. 

Major F. V. Whittal. 

Monsr. R. Dupont. 

Mr. J. B. Russell. 


Minor Contributions.—Mr. F. Napier, Capt. (i. M. Morris, Mr, J, W. Watson, 
and Mr. Bapu W. Tolang. 

The following contribution to the library has been made -The Manual of 
Plague, by Major W. E. Jennings, M.D.. l.M.S. By the Author. 

PHOPOSED PUBLIC MUSEUM. 

The correspondence V>etweou the Proposed Museum Committee and the 
Bombay Natural History Society was placed before the meeting, and the 
following extract shows the opinion of the committee on the subject;— 

We are atrongly.of opinion that the Government of Bombay should possew 
a Scientific Museum in this city, and that a trained staff should be engaged 
from Europe with the object of carrying on research in every branch oi 
Natural History, commencing with those which have a conspicuous economic 
value, but wo think it would be worse than a mistake to undertake the 
formation of such an institution unless ample funds for endowment as well ai 
for building are provided. 

** A museum os a mere exhibition of natural history specimens is, in oui 
opinion, of very little value, but as the head-quarters of a scientific staff, engagec 
in research, and containing working collections from which knowledge may b< 
obtained, it then becomes an institution of enormous value to the Biate. Foi 
instance, it is obvious that, as a Maritime people, we ought before this to hav^ 
done something to improve the coast fishorios of India, but nothing practical cai 
be done in this direction until we possess a more complete knowledge of thi 
marine fauna. At present we know nothing of the migration of sea fishos 
or the periods and piaqes at which they breed, and such knowledge cai 
only bo obtained by means of systematic collections made by Gained natur 
alists. 

*^Td possess such a museum, therefore, it is necessary to consider what wil 
be the working expenses of the soieniifie staff as well as the proba ble cost of i 
builditi|{ to contain ooilections and laboratories. 
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Tho (rovernment of Bombay atata in the resolution that they can see their 
way to 24 lakhs towards the erection of a museum, but they do not say that 
they arc prepared to meet tho heavy recurrent expenditure which would be 
necessary to provide for the requirements of a scientific museum staff. To 
ascertain what these expenses would amount to we can only refer you to the 
report of tho Oalcutla Museum for 1902, in which the working expenses 
considerably exceeded half a lakh per annum, irrespective of tho gazetted 
salaries. 

Tho erection of a building that would be suitable for a museum, as well as 
a public library (/tsfi Government Resolution) on a conspicuous site in Bombay 
would cost, we should think, three or four times the amount mentioned in the 
resolution. 

** Tho Bombay Natural History Society, which consists of about 900 
members throughout India, Burma, and Ooylon, possesses very valuable collec¬ 
tions gathered from the whole of the Oriental region, but they are essentially 
working collections and are not suitable for public exhibition, the object of the 
Society being in the direction of research rather than display, as is shown by 
the character of its publications. 

We note that it is intended to restrict the collections in the proposed 
museum to the area of the Bombay Presidency, but if it is the intention of tho 
Government to undertake scientific research in all branches of local natural 
history, this Society will be in a position to render material assistance, and will, 
wc need hardly say, be willing to do so/^ 

A PRINCELY OFFER. 

Tho Honorary Hecretary stated that His Highness tho Kao Baheb of Cutch 
had offered to subscribe Rs. 1,000 a year, for three years, to this Society, if 
it could see its way to engage an expert from Europe to make a marine aoological 
survey of the Bombay Coast, including tho Gulf of Cambay and the Bunn of 
Cutch. The cost of such an undertaking would, it was thought, amount to 
about Rs, 22,000, or, say, Rs. 7,500 a year, for a period of three years, and the 
task was consequently beyond tho powers of this Society unless generous support 
such as that offered by H. H, the Rao of Cutch, were forthcoming from 
others. The Committee of the Society had already addressed letters pointing 
out tho advantages of such a survey to all the States which possess a sea 
frontier on the Kathiawar and Konkan Coasts, 

GOVERNMENT GRANT 

The Honorary Secretary stated that the Government of Bombay had made 
a grant of Rs. 2,500 to the Society for the present year, and that they had 
been good opough to promise to continue the grant (provided funds were 
available) so long as the Society continued to publish the results of its investiga- 
lions and researches on subjects of public utility. 

A vote of thanks was passed to the Government of Bombay for its 
assistance. 
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OOLOUHBD PLATE8. 

The Honorary Senrotary Htatod that orders for the following Coloured Plates, 
for the Society’s Journal, had been placed in the hands of their London Ohromo 
Lithographers :—8 Plates of Dunks: 1 Plate of Moths ; 4 Phitos of Snakes ; 
4 Plates of Orchids ; and 8 Plates of Cuckoo’s Eggs—total 20 Plates. 

The cost of those Coloured Plates would be about Rs. 350 each (or Rs. 7.000 
in fill), so that it was most important that tho Society should obtain as many 
new raorobors as possible in order to provide the funds for those useful 
illustrations. 

PAPERS READ. 

The following papers were then road and disouBsod :—1. Sexual Colour- 
dimorphism in Birds, by D. Dewar, l.C.S. ; 2. The Ancestry of the Horse 
by \i, O. H. Young, B.A.; 3. New Species of Indian Hyraenoptera, by Major 
0. G, Nurse, F.E.S.; 4, The Enemies of Butterflies, by E, H. Aitken ; 5. The 
Himala.yan Nutcracker, by Col. W. Capper, D.M.E. in India ; 6. The 
Asiatic Two-hornod Rhinoceros, by Major G. H. Evans, A.V.D., F.L.S. 

PHOOEEDINGS 

OF THE MEETING HELD ON THURSDAY, THE 29Tri SEPTEMBER 

1904. 

A mooting of the members took place at the Society’s rooms, on Thursday, 
the 29th September 1904, Mr. L. C, H. Young presiding. 

NEW MEMBERS. 

Tho election of tho following new raombors since the last mooting was duly 
announced ;— 

Mrs. M, Deakin (Bombay) ; Captain V. G. Drako-Brockmau, I.M S. 
(Bharatpur); Mr. F. H. Abbott, Secretary, Agri-Horticultural Society of 
India (Calcutta) ; Lieutenant J, C. McKenna (Myitkyina, Upper Burma); 
Lieutenant H, D. S. Keigidey (Myitkyina, Upper Burma) ; Mr. C. C. Reid, 
1.0,8. (Calcutta) ,* Mr. G. H. Bolohara (llatnagiri) ; Lieutenant J. L. Tweedic 
(Lucknow) ; Mr. A. L. Goddon (Silchar, Cachar) ; Mr. H. R. Hume, D.8.P 
(Kaira) ; Mr, R. A. Wilson, l.C.S, (Nagpur, C. P.) ; Captain IL K. Colston 
(Mhow, C. L) ; Lieutenant A. C. Cameron (^Mhow, C. 1.) ; Mr. F. G. Aruould 
(Kawant^ Uajputana) ; Mr. Mahomedbhoy Currimbhoy Ebrahim (BomVmy) ; 
Mr. J. O’B, Donaghoy (Bangalore) ; Mr. C. C. Boyd, l.C,8. (Karwar) ; 
Mr. George Service (Bombay); Lieutenant F. H, Humphrys (Lahore) ; and 
Mr. B. K. Dadachanji (Bombay). 

CONTRIBUTIONS TO THE MUSEUM. 


Mr, H. M. Phipson, the Honorary Secretary, acknowledged receipt of tho 
following contributiona to the Society’s collection:— 


Contribution. 

Dosorlption. 

Contributor. 

A oollectlon of Moths and 


Mt. 0. 0. Dudgeon, F.E,B. 

Butterflies from the 



Himalayas. 

1 
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Oontributiou. 

Dasoriptlon. 

Contribntor. 

A Llsard from Baluchistan ... 

3 Cobras Cslive).. 

1 Snake . . . . 

1 Snake (alhel. 

1 Monitor (alive). 

1 Bat 

S Tempins.| 

Some Inseots and Spiders ... 
Bnttflrfliefl ....J 

Agama UoUpU . . . 

tfaia trip^ians ... 

Simotst alhaoinotu!^ .. 

ZtkVMmiBfaschlaiMx ............ 

Vfkr4kn%s BmgcdsnHs ........ 

Cgmoptsrus m^rgitMtus . 

Piatgsterrum megacephaluin 
(tfom Siam) 

Prom Qne.tlA...... . . 

Ool. R. H. Light. 

Ool. W. Banitorman, I.M.8. 
Do. 

Do. 

Dr. V. L. Mankar. 

Mr. 0. 0. Foe. 

Mr. H. D. G. Garrett. 

Mr. 0. E. C. Fifioher, I.F.8, 
Mr. Neville Eliot, B.A, 

Mr. D, J. Tata. 

Mr. B. McDougall. 

1 Snake (alive) ... 

1 Snake ..... 

Python mnlurus .. 

Oligadsn MeDmgaUi spjn,.,* 


Minor oontribntion from Mrs, Payne, 

Contributiona to tho LibraryAnnak of tho Royal Botanic Gardena, 
Oaloutta, Vol. X, Part I, in exchange. 

Catalogue of Birds in the British Moaeum, Parts XVI to XXV, from tho 
Trnstoes, 

BEE CULTURE. 

Mr. H. M. Phipson stated that he had lately been trying to interest tho 
Agricultural Department on tho subject of bee culture in the hope that they 
might see their way to carry out properly oonduotod experiments on the 
domestication of the two species of Indian bees which are not migratory (Apis 
nigrocinetus and Apis dorsata), and also possibly to introduce the European 
hive bee (Apis msllifica). Seeing how largely honey is used by the people of 
this country for the preservation of fruit and for sweetmeats, it is surprising 
that bee culture has not been further developed. Dr, Thedore Cooke made 
some interesting experimeni^ several years ago, in Poona, with Apis indica, but 
as this species of bee is known to be migratory the experiments led to die* 
appointment, as on the approach of the hot season the swarms fled to the hills 
along with the Government officials. Had the experiments been made with 
the rook bee (Apis dorsala), which is twice the size of tho other, the results 
might have been very different, 

Mr. L. C, H. Young, the Honorary feieoretary of the Insect Seotkm, read 
some extracts from the latest work on the subject of Indian Hymenoptora, by 
Col. C. T. Bingham, and suggested that members of the Society living in the 
Punjab, Kolhapur, and other places, whore experiments Jhad been made, should 
be asked to commumoake with the Sooiety on the subject. 

FLBAB. 

The Honorary Secretary stated that Oapt. W. G. Liston, I.MJ8., had kindly 
offered to read another paper before this Society, at tho November meeting, on 
the subject of fleas and the part they play in the propagation of plague. Capt, 
Liston, it will be remembered, read a paper on this subject on the 15th March 
1903, but he has sinoe devoted much time to it and an account of his vaeent 
investigations will be of the greatest interest. 
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PAPEfiS BEAD. 

The following papers wore read and discuwied 

1. Wateivyielding Plants fonnd in the Thana Forest, by G, M. Byan, I.F.8. ; 
il. Cassia oooidentalis, by B. H. Barlcw-Poole, I.F.8.; 3. Birds observed in the 
Nilgiris and Wynaad, by A. M. Primrose; i Notes on the Nesting of some Birds 
in the Upper Chindwin District, Burma, by Capt, H, H. Harrington ; 5. Notes on 
Burmese Reptiles, by Major G. H# Evans, A.V.D., ; 6, Notes on the 

Hornbills of the Pegu District, by C. W. Allan, I.F.8 ; 7. The Russell’s Viper 
by Lt.-Ool. L. L, Fenton ; 8. A Cobra Feeding on Eggs, by 0, P. George, all 
of which will appear in full in the Society’s Journal. 

PROCEEDINGS 

OP THE MEETING HELD ON THURSDAY, THE 24ti! 

NOVEMBER 1904. 

A meeting of the members took place at the Society’s rooms on 24th Novem¬ 
ber 1904, Colonel W. B. Bannerman, I.M.S., presdding. 

NEW MEMBERS. 

The election of the following new members, since the Ist meeting, was duly 
announced :—Mr. Julian North (Calcutta) ; Mr J. May (Parlakimedi, Gan jam 
District) ; Mr. A. Panton (Hombay); Mr. Purshotumdas Visram Maoji (Bom¬ 
bay) ; Rev. Jo/io liebello (Marg4o, Goa); Captain C. B. Harrison, I.M,S. 
(Madura); Mr, T. D, Hamilton, I,F.S, (Rangoon) ; Mr. J. Harding Pascoo 
(Kolia Kombi, NUgiri Hills); Mr. Gordon DalgUesh (London) ; Mr. W. B. Le 
Grand Jacob, I.F.S. (Darjeeling) ; Mr, C. W. Dunn, I.O.S. (Rangoon); Lieu¬ 
tenant J. A. Pottinger (Rangoon) ; Captain W. D. A. Keys, l.M.3. (Bombay) ; 
Mr, G. F. Curran (Mysore) ; and Mr. C. G. de C. Ireland, I.O.S, (Dehra 
Dun). 

OONTniBUTlONSTO THE MUSEUM. 

Mr, H, M. Phipson, the Honorary Secretary, aoknowlodgod receipt of the 
following contributions to the Society’s collection ;— 


Contribution. | Desorlptiou. 


Contributor. 


1 Snake (alive) 


Lyoodon trai^anepriem 


1 Snake (alifc) . 

A coUectton of Orthop- 
(erouf Inoeota, 

1 Snake (•dive) ••• 

1 Snake . 

A oolleetlon of Mantidai, 
Grasahopperbi 4cc. 

1 Snake (alive) 

1 Snake ••• 

8 Llaards from Pegu 

2 Flying Llcards from 
FeCpi. 

A number of Cage Birds 
(alive). 


Lyeodon auliom ••• 


Srymjohnii . 

multimaculata 


ITtUoopn BohUteiUi 
CallophU trivuKmlatut 
L^hpii Mliam ... 




... Col. W B, Bannerman, 
I.M.S. 

••• Do. 

Mr. S. Lightfoot, 

... Mr. li, O.Karrel,LF.S. 
Mr. B. Lightfoot. 

1 Do. 


Oapt. F. Wall, I.M.S. 
... Capt. J. Oxley, I.M.B. 
... Mr, 0. W, Allan^ LP.a 
... Do. 


Mr. G. De Saona. 
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Contribution. 

Description. 

Contributor. 

4 Species of Bnakes 

Lye 0 Aon var, 

Lycodon tra'oantioricm, 
Rungarut candidux 
Polyodontoph'h xuhjniuotfi’ 
tm. 

Capt. P. Wall, T.M.s, 

Oo. 

Dtj. 

A tiumbor of Beetles 

Buprestidet! xp^ ... ••• 

Mr F. C. Arnold. 

1 Malay Bittern ... ... 

(rortaohiui molanoluph^n ... 

Mr. U. G Fosler. 

1 Snake 

Bungarux catiifidut 

Mr. 0. H. Donald. 

1 Snake (uHve) . 

Zamenit . . 

Do. 

1 Crimson-breasted Barl>et 

Xantholmna hwmitocxphala. 

ifnj. e. G. Nursw. K.K.H. 

or Coppersmith. 



1 Indian Pled Kingfisher... 

Ocryle varia. 

Do, 

1 Franklin’s Nightjar 

Caprimulgus montieoUi 

Do. 

1 Pied Crested Cacicoo 

(\>octjntf8 jaovbinux 

Do. 

1 Uosc-ringed Paroquet ... 

PalmornU torg'ii^tux 

Do. 

1 Painted San.l-grouse ... 

Ptcrochi faxoiafus 

Do, 

I Large or Blick-bellied 

Pteroclex arenariux 

Do. 

Sand-grouMe. 



1 Largo Piri-tfti 0(1 Sand- 

Pteroelurm alohata 

Do. 

grouse. 


! Do. 

a Common Sand-grouse ... 

P/eroclufii* ficuxtug 

1 Grey Partridge ... 

Francolinm pondicerianui, 

Do. 

1 Rod Shank . 

Totanux oalidri^ ... 

Do. 

4 Wood-snipes . 

Gallinago netnoricola 

i Mr. S. Ligbtfoot. 

1 Wftsteru Bamboo Par¬ 
tridge. 

Bambuiicola fytohii 

' Do. 

A collootiou of Mantidse 


Do. 

1 Snak(j .. . 

PsammophU leithii ... 

Mr. T. Iluttonji. 

1 Snake (alive) . 

Dipifjx joreUni . 

* Col, Bannerman, I.M.8. 

1 Snake . 

Simoiet arnemix ... 

Mr. a H. Donald. 

1 Saake . 

Oligodon xp . 

1 Do. 

1 Snake “Dhaman” ... 

Zamenix vmooxvx ... ... 

' Mrs. Inglis, 

3 Hawk Bill Turtles from 
Port Blair (alive). 

Chtdone inbricata ... 

Mr. C. Gilbert Bogers, 
I.K.S. 

31 ICgga of UoHoate Tern ... 

Sterna dougalli 

' Mr. W. F. Jardine. 

3 Snakes ... 

lyooAon anlicutydnih va¬ 
riety. 

! Col. W, B. BannerniBn, 

1 I.M.8. 

1 Black-tailoii Qodwlt ... 

Limoxa cegccephala 

Mr. H. S. Symons. 

1 Snake (alive) . 

Ipimerexurux monticola ... 

Mr. A Wright. 

3 Snakes 

Pxiimmodynattti putveru- 
lentux. 

Mr. J. Donaghey. 

1 Snake . 

Polyodontophm eollaris ... 

Do. 


PLAGUE, RAT8, AND FLEAS. 


Captain LiRton defined plague as a rat disease which was not unfrefjuently 
under favouring circumstances communicated to man. The disease, there¬ 
fore, among men might almost be said to be accidental and certainly aToida< 
bio if there wore a distance between rats and men. He said that the idea 
that rats played the most important part in the spread of plague was no new 
one, it was recognised by the ancients as well as by more recent authorities 
who had practical experience of the disease If it was a rat^s disease then it 
was likely that the disease had its own distinct laws of origination and con¬ 
tinuance among these animals. It was precisely this study of the disease in 
rats that bad been neglected. Before any progress could be made we wanted 
to know more about the life and habits of rats. He then proceeded to dia- 
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CQ8S a few of the habits of rats that had an important bearing on the spread 
of plague. He considered, first, tlie species of domestic rats. There were two 
very distinct species : Man dacimtanm, the common rat found in Europe ; it 
was a burrowing rodent and lived in drains and cellars. Afus^ raltus was the 
common rat of Bombay and the East generally ; it lived in the roofs of houses 
and even trees ; it was a truly domestic rat. Plague might rage as an epizootic 
among rats of the species of Mm deaumanm and man would have little 
chance of infection, but an epizootic of this disease among rat of the species 
Mm ratlm was very liable to be communioatod to man. The species 
of rat alfected w'ith plague had an important bearing on the spread of 
the disease in man, not from any inherent difference in the ausooptibility 
to the disease in the particular apeoios, but because of the habits ot 
the species. The disappearance of plague from Europe was coincident 
with the invasion of that Continent by the brown rat and the displacement of 
the black rat by that species. While the habits of the black rat played an 
important part in the spread of plague, the habits of men encouraged or dis¬ 
couraged the prevalence of this species of rat. In Europe the brown rat dis¬ 
placed the black rnt as pucca buildings became erected, as drainage systems 
were developed, as stables were separated from dwelling-houses, as shops, 
warehouses and granaries were no longer used as human habitation. As stone 
and wooden floors displaced mud and rush-covored ground, as hods became 
used in place of heaps of straw, so the black rat was driven from his haunts 
and the brown rat had it all his own way, man and rats wore separated from 
one another aud plague ooasod to trouble, for man played an important part 
in spreading the diseases among rats. Hats like men wore gregarious in their 
habits, they had their maharwaras aud huniapuras, some rats lived on the 
refuse of the people and others installed themselves in the granaries of the rich. 
There was little communication between these communities in the same 
village or town, and there could be still less communication between the rats 
of one town and those of another except through human agency. Ships, rail¬ 
ways, and roads, the means of conveyance of merchandise, were also the means 
of communication between rats of one town and those of another ; the rats as 
** stowaways were conveyed with human merchandise. As this was a chance 
means of communication, the larger the means of transport the chances were 
greater : hence ships transferred rats in this way more frequently than 
railway trains. Boaport towns, therefore, were specially liable to be infected 
by this method, viz,, from rat to rat through merchandise conveyed by man. 
Another habit of rats that had an important bearing on the spread of plague 
was their habit of migrating as a community when scared by an unusual mortal¬ 
ity among them In this habit they resembled man. Plague could under 
these circumstances be spread from one rat community to another rat com¬ 
munity in the same town where fresh focus of infection might be set up. 
This habit aUo incroisod the chances of infected rats being conveyed by 
merchandise. Again, the breeding season of rats played an important part 
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in the spread of plague, because the number of susceptible individuals was 
increased ; and (2) the number of fleas (the transmitters of infection) were 
also greatly multiplied. If plague was a rat disease, how was it communicated 
to man ? He then passed on to consider how the flea acted as a transmitter of 
infection. He classed plague together with certain epizootic diseases which 
were communicable to man, viz,, anthrax, glanders, and hydrophobia. Ho 
oonsidored the means by which these diseases were transmitted| and said that 
plague differed from thorn all. The microbe of this disease produced no sjioro 
or seed like the anthrax bacillns, it multiplied by fission as a plant might be 
multiplied by cuttings. There wore two sorts of cuttings; resistant, 
which could be kept out of their natural soil for a long time, and nouTesistant, 
which had to be placed shortly after removal from the parent plant into 
suitable soil. The germ that caused glanders belonged to the lormer class ; the 
plague germ and the virus of hydrophobia to the latter class. But in the cases 
of hydrophobia there was direct transferrence of the poison from the rabid 
dog to man by a bite. This did not usually occur in plague. There was a 
third method of reproducing plants, by using a gooty. It was by this 
method that plague was propagated in men and animals. The flea aota us the 
gooty. The plague genu found in the flea’s stomach a daily supply of the 
very food it required, vis., animal blood ; it was not acted on by the digestive 
juices of the flea, and here it was securely protected from light, dossioation, 
and contaminating bacteria, which acted on the plague germ as weeds do on a 
delicate plant. The flea, however, being animate acted lK>th as gooty and malt, 
and transferred the plague germ by its bite to suitable soil, the animal body. 
He then considered the various species of fleas, and some of their habits. He 
pointed out that flea-ridden animals often had their own charaoteristio flea. 
The rat flea was seldom found on man ; how, then, could plague be conveyed 
from rat to man or from man to rat by means of fleas ? He detailed how the 
question had been solved. It depended on the migration of rats in the pre¬ 
sence of an unusual mortality among them. They left their fleas behind and 
these latter in sheer hunger attacked men and other animals. He recorded 
experimental proof of this fact in the case of a certain epidemic among 
guineapigs and in the case of an outbreak of plague in a ehawl In Bombay, 
While normally rat fleas were never found on guineapigs, in the above case they 
swarmed on them. 18 alone were taken on one sick guineapig. Man seldom 
harbours the rat flea ; he had found one rat flea in 246 fleas caught on man 
under normal conditions. In the case of the chaw] above recorded, of 30 fleas 
caught on man no less than 14 were rat fleas. He then briefly referred to 
experimental methods of plague infeej^ion in animals, and stated that one or 
two germs were able to kill an animal when introduced under the skin by a 
needle, while millions of germs were necessary by any other method. Which, 
then, was Ukely to be the most common method of infection ? Hranted that 
infection generally occurred through the skin, he showed that there was a 
mass of evidence against the introduciion of the bacillus through aeoideiitai 
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cuts and abrasions, and everything pointed to the virus being introduced by 
such an insect as the flea. He also explained the seasonal and endemic pre¬ 
valence of plague in terras of the habits of rats and fleas. He pointed out that 
infection in neighbouring towns and villages was chiefly convoyed by man to 
rats by meaUH of rat fleas carried on clothing. He concluded by pointing to 
many facts in connection with the epidemiology of plague which could be ex¬ 
plained in no other way than that the flea was the transmitter of infection— 
such facts as the notorious infeotivity of houses particularly at night, and the 
efficiency of oil and tobacco as preventives against plague. He would have liked 
to consider preventive measures against plague, but time did not permit. He 
said, however, that to his mind since it was impossible to place a distance 
betweetJ rats and man except by years of sanitary improvement and education, 
the only method that hold out any hope of salvation now and until sanitary 
reforms were carried out, was to acquire immunity to plague by inoculation. 

The Honorary Secretary stated that Captain Liston’s paper would be pul>- 
liafaed in‘full in the Society’s Journal. 

OTHER PAPERS. 

The following papers were also road and discussed :—Bee Culture in India,” 
by Major O.G. Nurse. ” Description of a new Biiake,” “ Oligodon McDougallt, 
by Captain F. Wall, O.M.Z.S. The Butterflies of Ceylon” by 

Major N. Manders, B.A.M.C., F.Z.S., F.E.8. 

PALMS GROWING IN BOMBAY. 

Mr. H. M. Phipson exhibited photographs of 21 different species of palm 
trees growing in Bombay under natural conditions. 

COBRAS DIGESTING WHOLE EGGS. 

Colonel W. B, Bannorman, I^.S., stated that with reference to Mr. C. P. 
George’s paper on this subject, road at the last meeting of the Society, 
he had, as then promised, made several experiments with the live cobras in his 
possession at the Government Laboratory at Parol, wliioh showed that a hen’s 
egg, with the shell intact, if pushed carefully down into the snake’s stomach, 
became entirely dissolved in the course of 48 hours. 

VANILLA FRUITING IN BOMBAY. 

Mr, C, D. Mahaluxmiwala exhibited a bunch of vanilla pods grown in the 
Victoria Gardens, and explained the process of artificial fertilisation which it 
was necessary to resort to in this country in the absence of the proper insect. 
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THE MOTHS OF INDIA. 

SUPPLEMENTARY PAPER TO THE VOLUMES IN 
“THB FAUNA OF BRITISH INDIA.” 

SERIES III. PART III. 

By Bib Gborob Hampson, Baht., f.z.s., r.B.8. 

^Ceutintted from page 161 qfthie Volume.') 

Zyomswm. 

Olelea REPULOFm n, »p. ( PI. D, t 3). 

9. Blaok; head^ thorax and abdomen suffused with golden green, anteni^eo 
with violet-blue. Porowing with the basal half suffused with goldeii-greeu with 
copper reilootions; a golden-green disooidal spot and postmodial band oxcurvo 
from costa to vein 4, then oblique and not reaching inner margin; a brilliant 
blue-green terminal lino. Hindwing with the base brilliant metallic blue ex¬ 
tending as a streak below cell to beyond middle and on inner area nearly to 
tomus. Underside of forewing with metallic blue streaks on costa and below 
cell to middle; hindwing with the base metallic blue extending on costal area 
to beyond middle and continued as a fine line to apex and on tennen, in cell to 
middle and on area below the cell to tormon, a discoidal spot. 

Manipur, Mao 6000' (Doherty). Exp. 28 mill, T^pe^iti B. M. 

5B2. PiDORUs OBMiNug, insert (syu.) Pidorus leno, Swinh., A. M, N. H. (7) 6a, 
p. 305. 

p. 269. Under Oyclosia insert (syn.) Pmtia^ p, 258, 

545. PiHtiafema is the ^ of 577. Oyulosia papiuonarib and 575 C. tiigree- 
csn« and 676 (7. are varieties. 

547. PitUia nATiPENiiis is the ^ of 578. Otclosia Qwtralinda, many specie 
mens of both sexes bred (T. B. Bell), 

PSYCHXn^. 

625a. AoAKTHOPsyOHB (DaearcUha) canarkksis. n, sp. 

Uniform cupreous brown. Forewing with veins 4^5 stalked ; 7 from 
eeU» Eittdwmg with vem 5 from Auddle of diseocellulars. 
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Hahiiat, —Kanaka, Karwar (Davidflaii). Kxp. 24 mill. Type—{f\ B. M, 

OBGa. Phyciik (Jleylmrima) laniata, n. sp. 

Head, thorax and abdomen black-brown clothed with long hair j anten¬ 
na) wdth long branches to near extremity ; wings rather thickly clothed with 
long black-brown hair-like scales. Ftu’owing with vein 3 from before angle 
of coll ; b from above angle ; 6 from well below up[)or angle ; 7*H shortly 
stalked; 9*10 on a long stalk; 11 from cell. Hindwing with vein 3 from 
before angle of coll; 4*5 stalked ; 0 absent. 

Larva case covered with fragments of leaves, straw, cU;, 

Habitat, —Ckylon, Matalo (Polo). Ejyh 14 mill. Type —in B. M. 

CosglDyE, 

Oblc. CosBUH CAHiiMiRRNsiH is a (iistiuct species from ACttONvcTOU)r>H; tho 
aiitenmn arc bipoctiimte with tho branches long at base, whilst in tho latter they 
aro iinipoctinato with tho branches short at base, then ijicreasc in length before 
middle ; tho former also is a larger, broader-winged insect with the markings 
darker. 

Section III. Autennoj of male thickened and laminate, but not pectinate, 

0516, COSSUS PtTHClR.\KIS. 

5516, CoHsns iiDFrD(>,usrA, n.sp. (PI. I>, f. 5). 

Head, thorax and abdomen groy-brown with a rufous tinge. Forowing 
grey-brown thickly striated w ith dark-brown ; the inner area tinged with 
rufous ; an indistinct dark lino from costa beyond middle to inner margin near 
toruus and with another indistinct line just beyond it; an obscure irregular 
subtonnirial lino furcate in places. Hindwing fuscous brown. 

Habitat ,—SiRiiiM (Dudgeon), Exp, 30 mill. Type —in B. M. 


Oonus PAitACosHTJH, nov. 

Palpi upturned slender not quite reaching vertex of head ; antenneB of male 
bipectinate with short branches diminishing regularly io apex ; tibiae with the 
spur short, hind tibiao with two pairs. Forewing with vein B from before angle 
of cell; 5 from above angle ; 0 from below or frwn upper angle ; 7. 8. 9. 1 ^ 
stalked; 11 from cell. Hindwing with veins 3*4 from angle of cell, 5 from 
above angle ; 0 from below upper angle ; 8 free. 

Section I. Forowing with vein 6 from angle of cell. 

()r)b6. PAKACossirs i*arva , n. ap. 

Pale grey-brown ; abdomen darker dorsally. Forewing with lino dark 

atrioB ; tho inner area tinged with reddish 
brown; a fine black medial lino iilightly bent 
outwards at median nemiro below which 
it is exenrved ; an oblique line from costa 
to upper angle of cell, then following tho 
discocellulars and with a slight fork on 
outer side, bent inwards on median nervaro 
Paraco,»Mparm $. outwards on vein 2, then 

incurved; a postmodial liuo inourvod from costa to vein 4 whora it is angled 
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t^utwardH, thou inourvod and oinuoua and connectod by au obliqiio streak at vein 
4 with the irregularly waved Hubtorminal luic which m iiidiHiinctly forked in 
places. Uiudwing somihyaline fuscoiiH brow'n with the veins darker. 

Hahitai. —Cf:rLox, Matele (Pole)^ Exp . 28 railJ. ?>///«—in II. M. 

Hooiion II. Forewing with vein G from well below angle of cell. 

<)r>Gc. PAUACOttrtUS, FUKCATA. U. ap. (PI. 1>, f. GO). 

9. Browuiah-grey, Forewing with dark atri®, an indiaiinct oblique brown 
Hutemedial line bifurcating and enclosing an oliptical apot at middle ; a medial 
line bent obliquely outwards from median nervure to aubmedian fold where it 
"is connected by a streak with the postmedial lino which is atrongly incurved 
below vein 4 where it is connected by an oblique spur with the irregularly 
Waved subterminal lino which is obscurely furcate in places, llindwiiig pale 
fuscous brown. 

Habitat. —Pkgtj, Magana. Exp. 34 mill. Typt —in B, M. 

Dbepanipac. 

712a. Drepana FtrnvrcosTA, Dudgeon, J. Bomb. Soc., XII, p. G52 (1899). 

Almost pure white; frons brown; antomno, tibisD and tarsi tinged with fulvous ; 
wings irroratod with silvery scales. Forowing with the costal edge pale fulvous ; 
a very indistinct oblique waved medial line from cell to inner margin and similar 
postnaedial and subtenninal lines. Hindwing with indistinct waved postmedial 
and two subtorminal lines. 

Pai^.ub, Manpuri; Bhutan. Exp. 34-38 mill. 

741. Pttom.Ei*8lPiH ALBU.iNF.A, Warr. Nov. Zool., VI., p. 4. 

Antoimaa strongly laminato ; forewing with vein 11 fimn the cell. 

Brownish-ochreous irroratod with black ; palpi, frons and fore tibiaj and tarsi 
in front black ; abdomen dorsally suffused with black. Forewing with two 
highly waved, curved, indistinct fuscous antemedial lines ; a similar mcdiul line ; 
two very obliquely placed black disooidal points ; a postmedial highly waved lino 
oblique from vein 4 to inner margin before middle , a similar outer postmedial 
line with intoiTuptod white strigoo on its oblique portion ; a subtenninal dentate 
lino with black points on it; cilia chequered with black. Hindwing with tw'o 
nearly straight antomodial linos ; the medhU area yellow with a black dis- 
eoidal point; a dentate lino just beyond middle followed by two indistinct 
waved linos, then a nearly straight postmedial lino ; a subtorminal line of small 
dentate marks ; a fine terminal lino. 

Habitat.— Khasis. Exp. 42 mill. 

744<i. Derooa HiDDA, Swinh., A. M. N. H. (7), 0, p. .30C». 

Differs from hjaltna in its small size ; the vertex of head white. Forewing 
with the antemedial and medial lines angled inwards in submodion interspace. 

Habitat ^ —Assam, Jaintia Hills. E , rp . 32 mill. 

746a. Phaeacra mtjltilxneatA| rename P. ACtTiPENNis, Swinh. A. M, N. H. 
(7), XI., p. 502 (1903). 

747. PBAbAOliA R3CCIBA, huort (syn.) P. mUiiUtmta^ Warr., Kov. Zool,^ 

IV., p. 16 . 
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THyKinxpA. 

764a. Bthiguna laNEnoTA. u. »i>. (PI. D, f. 6). 

$, Head, thorax aud abdomen olive-brown ; palpi and antcnn® marked 
with wliite; peetns white; logs handwi with white; abdomen with subdorHal 
fiery rod spots on last three segments and a slight white dorsal line on terminal 
segment, the ventral surface banded with white. Forewing dark olive-brown 
with darker strieo; a maculate patch of fiery red below costa beyond middle 
with some white points above it on costa ; an oohreons spot in end of coll with 
a round hyaline spot below it; cilia white at tips, Hindwing dark olive- 
brown with slight fiery red sufftision between vein 5 and tomus towards which 
it develops into more distinct spots ; cilia white at tips. Underside strongly 
striated with white ; forewing with the yellow in end of cell extending round 
the hyaline spot and with some silvery suffusion before and beyond it. 

Bomiiay ; Castle Hock (Davidson), /I’srp. 14 mill. Typfh-in B. M. 

811. Dysodia lONri'A, insert (syn.) Dymlia Upumta and D, levis, Warr., Nov. 
Zool, VU., p. 100. 

LiMACOI)ID«. 

822c. Mactioplectra oeylonica. n. sp. 

Yellow-brown irrorated with fuscons. Forewing with iJMefined ante- 
medial black line from cell to inner margin ; a very ilWefincd postmedial lino 
from vein 8 to 3. Hindwing black-brown, the cilia yellow-brown. 

-Ceylon, Matalc (J, Pole). 16 mill, Tyjie—in B. M, 

822ri. Maoroplectua inconspicua, n. sp. 

Antenna) greatly thickened and flattened. 

OchreouB ; head, thorax and forewing to the obscure, very oblique postmedial 
lino, suffused with rufous. 

Bombay, Castle Rock (Davidstm). Exp, 12 mill. Type—in B. M, 

852a. CONTHEYIA noTUNiM, n. sp. 

Grey-brown. Forowing with slight dark irroraiion ; a series of black points 
from costa beyond middlo, excurved to vein 6, then becoming subtorminal; hind- 
wing slightly darker ; cilia of both wings yellowish at base. 

N. Kanara, Karwar (T. R, Bell). Eitp, g 16, } 20 mill. Type- 

in B.M. 

CooooN covered with white secretion leaving points and patches of red-brown. 

This species resembles the genus Spaluli/mbria except in length of palpi, 

874a. Idonauton nkiribasts, n. sp. (PI. D, f. 31). 

Antonufic much thickened and rather flattened with a large tuft of scales 
between their bases ; cilia of both wings very long and spatulate at extremities. 

Head and thorax black-brown, the vertex of former rufous; abdomen 
rufous tinged with fuscous. Forowing rufous; the basal area black-brown 
with nearly straight outer edge ; cilia dark-brown and grey at tips. Hindwing 
fuscous brown ; cilia dark brown and grey at tips. 

N. Kanara, Karwar (T. B. Bell). Easp, 16 mill. Type—In B. M, 
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884a. Cania notodonta, insert 891a. Narosa unipoumis, Swinh., which has 
priority. 

885a. Oania PLUMniPUSA, n. sp. (PI. D, f. 7). 

^. Antenna) bipoctinato to apex. Hoad, thorax and abdomen ochreons 
tinned with brown; palpi, frona and forelegs fuscous. Forowing ochroous 
suffused with leaden silvery especially on costal area; an ill-defined waved 
rufous line on discooellulars, then retracted to origin of vein 2, then to before 
middle ; subtorminal lino blackish, bent outwards bolow costa ; then punctiform 
to vein 5, then obsolete and represented by some black scales above tonius. 
Hindwing ochroous, the cilia dark at tips, at apex and towards tornus. The 
undorsido with the costal half of forewing suffused with black; a blackish 
discoidal spot. 

Habitat Khasis. Exp. 20 mill. Type-—in B. M. 

894. Bklippa FEUKimiNP.A is a distinct species ; B. laleana is the 9 of 89G 
li. Apieata and it, as also the 9 of B. lohor, is indistinguishablo 
from the same sex of B. PBHRuaiNEA, whilst the males are quite 
distinct. 

LAfllOCAMPlDJE. 

901. TaRAHAMA DORflALta. 

harm, l'85'^ Boddiah-brown with long buff-colorod hairs hanging down from 
head and sides, erected when the larva moves or is disturbed ; head covered 
with hairs ; the 2nd and 3rd somites with a sort of h(M)d covering a Ixind of 
deep umber-brown; each somite with a prominent dorsal rod tubercle with 
short black hairs and a smaller rod tubercle behind it; the 12th somite with 
two very prominent black tubercles with black hairs ; a lateral scries of buff- 
colored tubercles from which the long hairs arise. 

Food plant various Acaccias. (W. H. Campbell.) 

938a. liENonoUA ckknata, Hmpsn. 

Hoad, thorax and abdomen pale ochreous brown; anal tuft rufous. 
Forowing red-brown, an ochreous white streak on subcostal norvuro from base 
to just beyond upper angle of cell; a dull ochroous band beyond the cell 
between veins 8 and 2, diffused on inner side, its outer edge very oblique 
and crenulato. Hindwing pale rod-brown, the costal area and cilia rather 
darker. 

UaUlaL —OEYtON, Horton Plains G-7000'. Exp. 42 mill. 

9406. Lrnodoiu hyalomel^na, n. sp. (pi. D, f, 9). 

Head, thorax and abdomen mauve-groy ; palpi and sides of face, pectus, 
legs, and ventral surface of abdomen pale yellowish. Forewing fuscous black ; 
the costal edge pale yellowish ; an oblique semihyaliue white band from 
below apex to above inner margin near base where it is met by pale hair at 
base ; some white hairy scales on termen and in cilia. Hindwing hyaline ; tho 
veins, costal area and termen fuscous black ; cilia white at tips. 

Maubab^ Palni Hills, 7000'. (Campbell.) Exp, 88 mill. Type- 

in B. M. 
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942a. OooNESTia fossa, Swinh,, A. M. N. H. (6) xix „ p. 410. (PI. D, f. 14.) 
Dark red-brown. Forewing with indistinct antomedial line angled 
outwards below costa ; a sroall dark-edged white discoidnl spot; a straight 
oblique dark-brown line from apex to inner margin before middle ; an indistinct 
oblique strongly dentate subterminal line. Hindwing with traces of a slightly 
incurved line from apex to tornus. 

9. Yellower brown ; forewing with the oblique lino very slightly curved 
towards inner margin. 

Habitat, —Assam, Jaintia Hilla. Exp, $ 52, 9 **ulL 

Lymantriadj*;. 

971, Aroa pifrhochroma, insert Orgyia meiaxantha, Wlk., xxxiu,^ ,324 
(1855) which has precedence ; the type must have come from India, not 
Cape Colony. 

975a. Auoa campuelli, n. sp. (PI. D, f. 8 ). 

Head and thorax olive-brown; abdomen grey mixed with fuscous. 
Forewing pale olive thickly suflused and irrorated with fuscous brown ; some 
diifusod white on basal inner area ; a pale olive medial striga from costa ; an 
oblique white band irrorated with brown from costa beyond middle to middle of 
inner margin towards which it expands widely, slightly incurved to costa and 
with its outer edge indented at vein 5. Hindwing pure white with terminal 
olive fuscous band, moderately wide at apex, narrowing to a point at tornus. 

Habitat, — Madras, Palni Hills, GOOd, (Campbell,) Exp, 26 mill. 
inB.M. 

982. Lablia kxclamationis, insert (syn.) Lcelia adalia, Swinh. A. M. N. H. 
(7), vi, p. 905. A large form from the Jaintia Hills. Exp, ^ 42, 9 milh 

976. L^ua bttvfusa. 

Larva , Black clothed with rather long whitish hairs and with tufts of long 
spatulate black hairs on each side of 1st somite and in middle of Uth somite ; 
four brown dorsal pencils of hair on 4th-7th somites ; round whitish dorsal 
tubercles on 9th and 10th somites ; a broad subdoraal yellow line and lateral 
yellow striations obscured by the hairs; a aublateral yellow line. Head and 
legs pale brown or black. Food plant—grasses,. 

Pupa in a rather loos© pale buff or brownish cocoon. . (Dudgeon.) 

983. Laclu testaoea. 

Larva, Dark buff with a paler dorsal stripe with dark medial line; neck 
canary-yellow ; each somite with prominent tuft of br^)wn hairs ; very thick 
tufts of umber-brown hairs on somites 4, 5, 6 and 7 ; head glabrous, brown. 

989rt. Pantana OCHR()TA,n. sp. (Pi. D, ff. 33-34). 

Head and thorax fulvous yellow, the branches of antennee blackish, 
abdomen dark fulvous brown. Forewing fulvous yellow, the costal half 
suffused by red-brown, at tormen extending to vein 2 ; a yellowish disooidal 
Innulo. Hindwring with the costal half fuscous brown, the inner half fulvous. 

9. Uniform oohreous, the abdomen more orange. 

ifaWteii.—T bavanookb, Pirmad (K. S. Imray). iJigj. $ 38, 9 62 tnill 
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993. Thiacidab postica. 

Larva, 1*3''. Hoad red with white V-mark ; body palo yellow-greon with, 
broad white dorsal stripe edged by faint black crenulato Imcs ; a lateral sorioft 
of black spots; six red tubercles on each somite from which arise long grey 
hairs. Food plant —Zutjphm jujuha. (W, H. Campbell.) 

lOOla, DABYCUittAOEBEBOSA^Swinh, Trans. Ent. Soo., 1903, p. 483 (PI. 
f. 23). 

Hoad, thorax and abdomen brown mixed with grey; antonnce of male with 
the brauches rufous. Forewing grey, thickly irrorated with brown; an in¬ 
distinct curved sul>-ba8al line from costa to submodiau fold ; a double waved 
antoinodial line ; disooidal luiiule defined by brown ; postmedial line minutely 
dentate, slightly angled outwards below costa and at vein 4, then incurved ; an 
indistinct ditfusod waved subterminal line. Hindwing pale brownish; the 
underside greyish thickly irrorated with brown, a discoidal spot and diffused 
posimedial line. 

'Punjab, Simla. Exp, ^ 44, 9 30 mill. 

10l4i. D.\sychiua maonalia, Swinh. A. M. N. H. (7), xxn, p. 198(1903) 
(PI. D, f. 24). 

^ Head, thorax and abdomen dark brown mixed with grey, Forowing dull 
reddish-brown suffused with fuscous and slightly irrorated with grey ; an ill- 
defined rufous patch below base of coll irrorated with largo dark scales; an 
erect waved black antemodial line ; an ill-defined lunulate ochreoua discoidul 
patch with its centre defined by black, a dentate postmedial line angled 
outwards at veins 7 and 4, then strongly incurved ; an ill-defined palo rufous 
subtorminal line angled outwards at vein 7, inwards at discal and subtnedian 
folds and oxourved at middle. Hindwing reddish fuscous brown ; the underside 
with disooidal spot, postmedial line angled outwards at discal fold and indistinct 
diffused subtermiual line. 

9 Rather uniformly darker, the lines of forewing loss distinct. 

Habitat,^ As»JiU, Khdsis. Eap, 42 mill. 

1030a. Lymanteia mcesta, Swinh., Trans. Ent. Boo., 1903, p. 484 (PI. D, f. 22). 

Head and thorax grey mixed with brown ; abdomen brownish grey. 
Forewing brownish grey, thickly irrorated with fuscous ; an indistinct antemedial 
line angled outwards below costa; an oblique black streak on lower disco- 
cellular with a diffused oblique fuscous striga above it on costa ; an indistinct 
dentate subterminal line slightly angled outwards at veins 7 and 4, then inourvod. 
Hindwing pale brownish. 

9 Wings rather greyer. 

'Punjab, KasauU, Kangra Talley. Exp, $ 38, 9 44 mill. 

1031. Lymanteia ohsolsta, insert Bombyx skeva, Fabr. Syst, Ent. 3, i, p. 474 
(1793} which has precedence. 

1049. Gajgauna caEYSOLOPHA insert, (syn.) QamUna inlermMa, Swinh. 
A.M.N.H.(7)6,p.306. 

lOWa. BuPEpcTia yiegio, SwizOi. Trane. Eat. Soc., 1903, p. 393 (PJ. D, 120). 
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$ Pure white ; tihios tinged with fu«cou»; anal tuft orange ; underside of 
forewing with the costal area suffused with fusoous. 

Burma, Rangoon, Thayetmyo, Katha, Mandalay. Exp. 24 milL 

1003. EuPBOCTia inconcisa del. ylr^aaja di^rm. 

10(i5a. EuPBOCTia MAcnosTiaMA, n. sp. (PI. D, f. 29). 

$. White ; antennas and thorax tinged with orange. Forowing with tho 
costa tinged with orange ; the wing irroratod with large orange scales below 
costa to beyond middle, from cell to inner margin from before middle, ex¬ 
tending up to vein 6 beyond tho cell and to tennen botwoon veins h and 3 ; a 
large round black spot in end of cell and two subapical spots, the upper small. 
Hindwing slightly tinged with yellow. 

Uahitat , —Oeylon Kandy (Pole). Exp, 18 mill. Type —in B. M. 

^ 1071a. EurROCTis laniata, n. sp. (PI. D, ff. 10-11). 

Head dull ochreous ; palpi blackish at base ; antennae brown ; thorax 
ochreoua mixed with black; abdomen black with some ochreous hair at base, 
tho anal tuft orange at tip ; pectus, legs and ventral surface of abdomen 
ochreous. Forewing black, the basal area irroratod with large ochreous scales ; 
tho costa orange ; ante- and post- medial ochreous lines formed by largo erect 
scales .and angled in discal fold; cilia orange. Hindwing black, tho cili& 
orange. 

9 Head, thorax and forewing clothed with very long rough white woolly 
hair ; tho black areas replaced by brown ; tho costa of forowing, the lines and 
cilia of both wings yellowish white, 

/7a6j7a<.—M adbab, Palni Hills, Kodaikanal, 7500' (Campbell). .Eajp, $ 30, 
9 32 mill. Type —in B. M, 

j{^ 1072a, Edpkoctis pana, Swinh. Trans. Bnt, Soc., 1903, p. 408 (FI. B, £, 32), 
Fulvous orange. Forewing with fine pale very slightly waved medial 
line and almost straight postmedial line. Hindwing fulvous brown, the ciluv 
orange. Underside of both wings suffused with fuscous brown except tho 
margins and cilia. 

Zra5e^a^—K ashmir, Dona. Ejp, 22 mil!. 

1074c. Euprootis fulvinigra, n. sp. (PI. D, f. 4), 

^, Head and thorax orange fulvous ; legs whitish ; abdomen fuscous black 
with the anal tuft mostly fulvous. Forewing orange fulvous with slight darker 
irroration ; tho costa pale ; pale ante- and post-medial lines, the former angled on 
median nervuro, tho latter excurved at median norvulos. Hindwing fuscous 
black, the cilia whitish ; the underside irroratod with whitish, the costal area 
white. 

9 • Abdomen fulvous tinged with fuscous, the anal tuft fulvous; hindwinfir 
with the tennen and cilia yellow. 

JIahitat,-^m.nm (Pilcher); Khasia. Exp. 26 mill 

1077. Euprootis guttata, insert Bomhyx flava, Fabr. Syst. Ent., p. 57a 
(1776) which has precedence. 

1093a. Buproctxs 2JU(T£106T10TAi n. sp. (PI 0 , fL 12-13). 
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^ YoUowiah white ; thorax mixo<l with rufoUH, Forowing HVifluHo<l witli 
rufous and with traces of some six waved and dill'iiHod linos ; two onmge spots 
below (jouta towards apox and a small spot above vein li. Iliudwiiig yellow. 

9 White. Forewiug with u few fulvous scales below origin of vcuu 2 ; tw<i 
fulvous spote below costa towards apox, a point below vein G and a spot 
above vein 3. 

Habitat. —BoMnAV, Katwar, Kudra (Davidson). Exp, ^ 2H, 9 34 mill. 

1102a. KapitocTiB bidentcUa, insert Artam uisrEUSA, Moore. Ii<;p. Atk. 
p. 50, pi. ii., f. 6, which has praoodenco. 

11026. EIIPIIOCTIS MiEABttiR, Swinh. Trans. Ent.Soc. ltK):i,?i)l. 415 (PL D, f. 28), 

^ Yellow ; palpi blackish above. Forowing, except costal area, overlaid with 
large brown scales and from before middle to the subtcrrainal line with a nnre- 
bor of still largtjr raised V^lackish scales, leaving an ill-detined medial yellow line 
oxcurvod and forming a patch at median ncrvin-o ; the subtormiual line ropru- 
sonted by a scrios of silvery spots omitting short streaks below veins 7 and 4 ; 
the inner margin with large silvery scales and very long spatulato brown hairs 
from before middle to tornus ; terminal area with the vein streaked with orange. 

9 Forowing with the brown scaling and silvery spots carried outwards as 
broad fancioj to termon below veins 7 and 4 ; abdomen brownish. 

Habitat . —Andamans, Exp . 20, 9 32 mill. 

n I4a, Lbucoma pbelucida, Hwinh. Trans, Ent. 8oc.l903, p. 381 (PI, D, f. 25.) 

White ; frons and outer side of palpi pale orange ; femora and tibiie tingtjd 
with orange ; mid tarsi of male with black streak on Ist joint above ; wings 
nearly hyaline, the costal edge of forewing and tips of cilia of both wings 
orange ; forowing with oblique black streak on lower discocollular. 

Assam. Kh^sis. Exp. $ 40, 9 50 milL^ 

1124. DENDKOPHZAfii’S SEMIUYAIANA, 9 Hko the $ in structure,aiid appearance 
except that the wings are wholly white without any hyaline. 

llahiiat —8ikhim ; Andamans. 

The 9 described, Swinh. Trans, Ent. Woe. 1895, p. 14, and Motlis lad , I V., 
p, 491, belong to Cat»ria oehripen, Moore. 

EATAltDIDAi. 

1130a. fbVTARDA FUttVIVKSTITA, II, Bj). (Pi. D, f. 15). 

9 Hoad, thorax and abdomen fulvous, Forowing dark-brown with a slight 
reddish tinge ; the veins stroaked with greyisli; traces of numerous greyish striat¬ 
ed linos. Hihdwing rather paler brown with a roddisli tinge ; the veins greyisln 

ZfaWto^.— Assam, Khdsis. Exp. 52 mill. Type—in B. M, 

Hypsidjk. 

1140a. Hypsa tonatana, Swinh. A. M. N. H. (7) XI, p, 504 (1903) (PI. 1), f. 

208 .) 

^ Head, thorax and abdomen orange ; palpi with the extremity of Ist and 
2nd aud the 8rd joints black ,* antennec black except Ist joint in front; tegular 
patagia pro« and moto* thorax with black patches ; legs white stroaked with 
2 



202 JOURNAL, BOMBAY NATURAL Ht&TORY SOCIETY, Vol XVI. 


black ; abdomen with dorsal bands and anblatoral Roriofl of black apotw.* Forowing 
grey-brown, the veins streaked with white ; a basal orange patch with a black 
spot at base of costa, two subbasal spots and four on its outer edge, the one 
in coll small, elongate and displaced outwards ; a very large white patch ex¬ 
tending from the orange patch to beyond middle and from discal fold to 
voin 1, beyond the cell extending up to vein 7, its outer edge oblique and 
dontato, at vein 2 extending to noartormeii. Ilhidwing white with postmodial 
black spot in discal fold and subterminal spots below vein 2 and at tomus ; 
a terminal maculate band interrupted by the white veins and narrowing from 
apex to tonnis. The underside with elongate spot in coll of forewing and 
rounded spot at upper angle ; hindwing with the costal area black, spots in 
coll and on discocellulars and a postmodial spot above vein 7, 

Habitat. —Thnnassi^utm, Donat Hills. Exp, bO mill. 
l.Wa. MaCRODUOCUIB FL.\V1C1NCTA, n. Bp. (PI. D, f. 21). 

^ Head, thorax and abdomen black-brown ; palpi orange except Mnl joint j 
nock with broad orange ring ; abdomen with orange-yellow bands except 
dorsally on 1st two segments, the bands broader on ventral surface.. 
Forowing black-brown ; a palo yellow fascia in base of coll, then bout down¬ 
wards and in submedian fold extending to beyond middle ; a fascia on inner 
margin to beyond middle; an oliptical spot in middle of cell ; a reniform 
discoidal spot with its lower edge slightly angloil inwards on median norvure; a 
small postmedial spot below costa and a band between veins 5 and 1, tapering 
above and constricted in submedian fold. Hindwiiig palo yellow ; some- 
brown hair at base of inner margin ; a black-brown terminal bund extending on 
costa to near middle, its iuiior edge bent outwards at vein 5, then sinuous to 
tornuK ; the undorsido with dark costal fascia and subterminnl spot below cosia. 
IlaUtai.—'V^xmxTi. Exp. 56 mill. Type—in 13. M, 

Family ABCTiAn^. 

Hul>-family Arctian/k. 

Key to the Oemra, 

A. Forowing with veins 7*8*9*10 stalked, 
a. Proboscis more or less aborted. 

a'. Hind tibitu with the medial spurs absent. 


a*. Fore tibiro with curved apical claw ... 

6*. Fore tibire without apical claw. 

Hoad and thorax clothed with rough wool¬ 
ly hair .... Mitnoi. 

6*. Hoad and thorax smoothly scalod. CreaUmotu^, 

h'. Hind tibiae with the medial spurs present. 

. Fore tibi» with curved apical claw..*. EeUgmme, 

5*. Fore tibiae without apical claw....,... 

a*. Thorax clothed with rough woolly hair. 

Eyes small.... Phragrnatom 

h\ Eyes large ..... Diaerhia, 
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h*. Thorax smoothly scaled .... Perimllia. 

h, Proboftois fully developed.,...... Nicim, 


B. Forewing with vein 9 from 10 or 9 and 10 anastomos¬ 
ing with 8 to form the areolo. 

a. Proboscis aborted, minute. 

a'. Forewing with veins 9-10 anastomosing with 


8 to form the areolo ..... Euarciia. 

h\ Porewing with vein 9 from 10 anastomosing with 

8 to form the aroole.-.*. ArctUi. 

b. Proboscis fully developed. 

a\ Palpi upturned the 3rd joint porrect. 

(i\ Forowing with vein 3 from ckwe to angle of 


cell; hind wing with vein 8 from middle of cell. Axii^ina, 
Forowing with vein 3 from long before angle 
of cell; hindwing with vein 8 from near end 


of coll ..... Miyopktsih, 

bK Palpi with the 3rd joint upturned. 

Forewing with the nreole long and narrow Hhodoffaslria. 

h'\ Forowing with the areolo shorter and broad. 

rt*. Hind tibioj with the spurs long .. Baroa, 

b*. Hind iibio) with the spurs short...... .. Ulcihemu 

c\ Palpi porrcot ....... Semsio, 

c, Forowing with veins 7*8 and 9*10 stalked ... ParaplaHtiff, 

Genus nic-«a. 

1243. Nicaia longipennih. 


Genus PnuAaMAToniA. 

Tyjn. 

PJiragmatobiaj 8teph. Ill. Brit. Fmt. Haust. II., p. 7 (1828). fuUgimsa, 

CheU»^ Ramb. Oat. Lop. And. 11. p, 256 (18(36)... fuacuiom. 

Neoarclia, Noura. and Dyar. Ent. Nows. Philad. IV., p. 141 (1893). bmm. 
Proboscis aborted, minute ; palpi porrect, reaching as ftjr as or to just beyond 
frontal tuft and clothed with long hair ; eyes very small ; head, thorax and 
abdomen clothed with rough woolly hair, the head retracted ; tibia) with the 
epiirg short. Forewing with vein 3 from close to angle of cell ; 4'5 from angle, 
or 5 from above angle ; 0 from upper angle or stalked with 7 ; 7'8'9‘10 stalked ; 
11 from cell. Hind wing with veins 3*4 from angle of cell ; 5 from above 
angle ; 6*7 from upper angle or stalked ; 8 from middle of cell. 

In the typieal section the antennio of male are ciliated. 

Sect, II. ( Chelin) Antennas of male bipectinate with moderate branches. 

A. Forewing with the subtenninal line angled in¬ 

wards at vein 4...«.«....... 1298. postflavida. 

B. Forewing with the subiorwinal tine not angleil 

inwards at veiu 4 


1205.^;ant4«. 
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GonuR M*nab, 

Type., 

Mcmaa, Hiibn Vorz., p. Ifi? (1827),,.,....... voaula. 

Lemyra, Wlk., VII, 1090 (185G)......... exfmwi, 

Boruha^ Wlk,, XXXI, 318 (18G4)... $uT(jm6, 

Savara, Wlk., XXXI, 320 (1HG4) noc. Wlk., 1802. simplex, 

Biwwa, Wlk., XXXV, 1083 (I8r>(») ... mmpUx, 

P(ilu»tra, Bar, Ann. Soc. Ent. Pr. (5) III, p. 300 (1873). labouihm. 

Eutamia, Wllgrn. CEfv. Svennk. Akad. POrh,, XXXII (1), p. 

132 (1870) noc. Thoms. Col. 1857.. fitapulom. 


ProboRoi abort.od^ minute ; palpi porroct, not reaching beyorul the Irons , 
head, thorax, and abdomen clothed with rough woolly hair ; antennin of male 
bipectinato with long branches, of female with short branches ; tibiw clothed 
with rough hair, the spurs short, hind tibia? with the medial spurs absent; 
abdomen of female with thick tiocculent anal tuft. Forowing with vein 3 
from towards angle of cell ; 5 from above angle ; G from upper angle ; 7‘8*9'U1 
stalked ; 11 from cell. Hindwing with vein :3 from before angle of coll ; 
5 from first above angle ; G*7 from upper angle ; 8 from middle of cell. 

A. Forowing palo 

brownish ochre- 
ous...,....1240. dmpUit, 

B. Forewing brown 

or blackish .1241. fnmipennh. 



Genus Diackibia. 

IHacmia, Ilubn., Vorz., p, 1G9 (1827)..... 

Jihyparia^ lliibn., Vorz., p. 183 (1827) ... 

Cy<ma, lliihn., Vorz,, p. 184 (1827). 

CycniUf Hiibn., Zutr., 1, p. 7 (1827) non descr .. 

Euihmuima^ Steph. III. Brit. Ent. Haust. II, p. G8 (1828) ... 

SpiloHOina, Hteph. Ill. Brit. Ent. Haust. II, p. 74 (1828) . 

IHaphora, 8loph. III. Brit. Ent, Haust. 11, p, 77 (1828) . 

ArcUnia^ Eichw. Zool. Spec. II, p, 105 (1831) . 

Wlk„ III, 683 (1855).. 

Alplma, Wlk., Ill, G83 (1855) . 

Alpenun, Wlk., Ill, 68G (1855). 

Aha, Wlk., HI, G99 (1855) .... 

Andala, Wlk., HI, 774 (1856) . 

Isia, Wlk., Vn, 1898 (1856)....1 

iSoMura, Wllgrn. Oilfv. K. Akad. Pcirh., XV, p. 214 (1858)... 

Thyrgurina, Wlk., XXXI, 317 (1867) .. 

Bimui, Wlk., XXXI. 31U ^1804) .... 


Type. 

HantUo, 

purpurm, 

mrdida, 

tmera, 

%anniv. 

lubrivipeda, 

mmdicae 

ematm, 

tfpectahilis, 

fulvoMria, 

imculoM* 

linmiae 

un^ancia^ 

iniricata, 

Umata^ 

indica, 

2tUit8cm0. 
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Pytrhatciia^ Pack. Proc. But. Soc. Philad, IIl,p. 120 (1804), imhella. 


EMitia, Wlk., XXXn, im (1855).... indica. 

Icamhomda, Wlk., XXXII, 400 (1855).... nigriftonn, 

Acymba, Bamb. Cat. L4p. And,, II, p. 235 (I860).,*,,. aimtabilii, 

Eyralpenus, Bull. Cist. Ent., II, p, 35 (1876)... iestacca, 

SiAlarctia, Bull. Oiat. Ent., II, p, 39 (1875) .... lutm, 

Lmcaloa^ Butl, Cist. Bnt., II, p, 44 (1875) . migrapfUca, 

Ejyatolmin^ Butl. Trana. Ent. Soc., 1877, p. 348 .. cmarea, 

RhyparioideSf Butl. A. M. N. H. (4), XX, p. 395 (1877) . fte^mlosa, 

ThanatarcUa, Butl. A. M. N. U, (4), XX, p. 395 (1877) iitfemalU, 

Gofwrda, Mooro P. Z. Z., 1879, p. 895... perorttata. 

Challa, Moore P, Z, S., 1870, p. 398 . himaeulata, 

Qirlma^ Moore L<5p. Aik., p. 41 (1879) . vmom, 

IfyariaSt Swinh. Cat. Hot. Moa. Oxon. I, p. 184 (1892) ... niceta, 
Elpia^ Dyar. Ent. Nows. IV, p. 80 (1893) .... nubra. 


Proboscis aborted, minnie ; palpi porroct, hardly or just reaching beyond the 
Irons ; head and thorax clothed with rough hair ; antonnoo of male bipoctinate ; 
tibicD fringed with hair. Forowing with vein 3 from near angle of cell; 5 from 
or from above angle ; 6 from or from l>elow upper angle ; 7*B*9*10 stalked ; 11 
from cell. Ilindwing with vein 3 from near angle of cell; 5 from or from 
above angle ; 5-7 from upper angle or shortly stalked ; 8 from near middle of 
cell. 

A. Forowing with the ground color pure white, 
a. Wings sparsely clothed with hairy scales. 


<i'. Teguluo orange ...1189, nigrifrona. 

5*. Togula3 not orange. 

a“. Abdomen crimson above.........1199, rkodiphiUi, 

5*. Abdomen not crimson above, 


Forewing with black point in upper 
angle of oell. 

O'*. Forowing with antemedial series of 
spots angled on median nervure, 

and oblique series from apex .1188. mulUvitkiia, 

b*, Forowing with curved antemedial 

and subterminai sorios of spots ,,*1187. Mica. 

6*. Forewing without black point in upper 

angle of eell 1200. foeianoitma . 

5. Wings thickly and smoothly scaled, 
a’. Forewing with the markings consisting of 


more or less developed black points, 

a’. Abdomen crimson above....1186. sry/Mrosofia. 

Abdomen orange above ....1160. lubritijmla, 

h\ Forowing with maculate bands ..1190. 
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B. Forowing yollowiali white, buff, yellow, or orange, 
somoiitneR tinged with crimson, 
a. Hindwiug with the ground color whitish or buff. 
a ’ • Abdomen orange above, 
a*, Forowing whitish to buff, 
a*. Wings not suffused with fuscous, 
a^. Forowing with antemodial black or 
fuscous spot or point on costa. 
a'*. Forowing without short sub- 
terminal streaks on each side of 
median norvules. 

a®. Patagia with black points ..1161. suh/mcia, 

Patagia without black points, 

a’. Femora crimson above. ohliqua ab. tmiara^ 

h’^. Femora orange above .1163. imnclaia 

6*. Forewing with short subterininal 
streaks on each side of median 

nervtiloa ...1166. 

6*, Forowing without antemodial black 
spot or point on costa. 
a\ Forowing with incomplete series of 
points from apex. 

a". Palpi crimson at base.. ohliqua ab. dalhcrtjm, 

6®. Palpi yellow at base .... jjufwtata 9- 

c®. Palpi dark at base .... ca^i^ic^a ab. 

6', Forewing with oblique maculate 
band from apex to middle t)f 

inner margin . 1192. obliquivitla, 

c®. Forowing with curved subtorminal 
series of spots from costa l>eforc 

apex . ..•••.^1194. Jlavens, 

A*. Wings almost entirely suffused with fus¬ 
cous black k••••#••**1193. v^ttosag 


Forowing orange ....1171. Jlavalia, 

h\ Abdomen crimson above, 
a’. Forowing orange tinged with crimson. 

Forewing with the veins not scarlet ...1184. ruhitincta^ 

Forowing with the veins scarlet...1177, erylhrcphlei^B, 

h'^, Forowing buff or yellowish white, 
a®. Forewing with black fascia on base of 

costa.........1181. cornnia. 


Forowing without black fascia on base of 
costa. 
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«♦. Forowing yGllowiflh white, 
tt'*, Patftgia without bJaok Htripofl •,....1105, 

h\ Patagia with black stripos .1218, 

Fore wing buff. 

a^. Palpi crimson at haao . •m*«.1172. 

Palpi dark at bano .....1179. 

h. Hindwing orange (>r yellow. 

a\ Forowing with Hcrios of black Bpola, 

a*. Forowing yellowiah white .. 1159. 

b^. Forewing buff...Il(i7. 

b', Forowing with black point in upper angle of 
coll. 

a’, Forowing with some postraedial pointB... 

Forewing without poBtmodial points .11C9. 

c. Hindwing crimson or strongly tinged with crim¬ 
son. 

a\ Hindwing with poalmedial black band, 
a*. Forowing with black stripe below me¬ 
dian nervuro .I20:ia. hretaudiani. 

Forewing without black stripe below 

median nervuro . ........1203. perortitUa. 

Hind wing without pOHtmedial black band. 

Forewing without medial series of spots 
or maculate band. 

a*. Fore wing with dentate black subter- 

minal lino. 11G4. dentflmea. 

h*. Forowing without dentate black sub¬ 
terminal line . ohliqua ab. cof^um. 

Fore wing with two medial series of 

spots. 1195. biseriata. 

c^. Forowing with medial maculate band 

forking towards costa... *1198. taimia. 

O. Forowing brown buff to red-brown. 
a. Antenna) black. 

a\ Hindwing crimson or strongly tinged with 
crimson. 

a*. Forewing with antomedial black point 

on costa ..... ohliqua ab. todara ^ 

Fore wing without antexnedial black point 
on costa. 

o*. Forewing with postmedial maculate 
black line, 

a^. Anionneo with the shaft black 

.......1173. moNtona. 


stigmaM, 

Uopardina, 

obllqua, 

euftigneta. 

muliigutUita. 

gopara, 

metaxantha, 

himaeulata. 
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h\ AntonuRj with tho shaft white 

®hove .......n75a. aibicorms, 

Porewing with postmedial serios of 

well separated spots .... aarnmm ^. 

h\ Uindwing buff, 

<j*. Forowiug with ante and postmodial scar- 
lot lines with sories of black points on 

thorn ....,,.1170. rvinlinea, 

b*. Forowing without scarlet lines, 
tt*. Forowing with the veins not streaked 


with black . 11%. Bordidmem, 

Forowing with the veins streaked with 

black. ••.1217. tiijriwi, 

c\ Hind wing black-brown ....1175. cattanM 

h. Antennae whitish...,....,••..,1174. iirigulaUi. 

D. Forowing grey, grey-brown or blackish, 
a. Forowing without scries of white spots. 

a\ Abdomen brown . 118(i. fmcipBrnm. 

5*. Abdomen crimson above .. •.11^7. Bikkinienm, 

h. Pore wing with serios of white spots. 

a\ Hind wing with the ground-color white..121B. fulvohirta. 

Hind wing with the ground-color pale 
yellow..^. .1227. impkta. 


1160. Diaorisia lubricipeda, Linn. Syst. Nat., I., p. 505 (1768). 

Bofthbyx Wbrmpeda alba, Hufn. Berl. Mag., II., p. 412 (1766). 

Phal(tm kpug, Retz. Gen, Spec. Ins., p. 37 (1783). 

Dombyx fmmtkraBti, Esp. Schmett., Ill,, p. 334, pi, 66, ff. 6—10 (1786). Hiibn 
Enr. Schmett., II., fE. 152-153. Godt. L^p. Fr.,IV., p. 362, pi. 37, ff. 5-6. Steph. 
111. Brit. Ent. Haust., H., p. 75, pi. 16, f. 3. 

Bomf)yx mendica, Bossi. Faun. Etrur., II., p. 174 (1790). 

PhcUcma erminea, Marsh. Trans. Linn,, Soc., 1., p. 78, pi. I, f. 1 (1491). 

Chelonia luxerii, Godt. L6p, Fr., IV., p. 360, pi, 37, f. 4 (1822). 

Spilosoma sangaica, Wlk., XXXI, 294 (1864). Butl. lU. Het. B. M., III., p. 5, 
pi. 42, f. 6. 

JCTohitoi.— Europe *, America ; W. Siberia, Altai ; E. Siberia, Amur ; 
Japan ; Corea ; China; Punjab, Murbee. Eaj). 34*46 mill. 

1163. Diacbisia punctata, insert (syn.) 1168 SpUosoma ummta, 

1192. Ducrisia obuquivitta, insert (syn.) 1170 Spilosoma jueundmm^ 

1171. Ducrisia plavaub, insert (syn.) Spilosoma laHvitia, Moore P. Z. B. 
1865, p. 809. 

. 1165. Diaorisia stigmata, insert (syn.) 1182 Spilosoma knoteatum. 

1218. Diaceisia leopardina, insert (syn.) Ardkm Uturata, Wlk. Char. Lep. 
Het„ p. 12 (1869). 

1172. Diagwsu obuqua, Wlk., III., 679 (1855) ^ nec. $. 
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Spihmmit tahira, Moore P, Z. S., 1872, p, 574. 

Syiiarctia nydla. Bull, Oiftt. Eiit., II., p. 41 (1875), *V1. III. Hot. B. M., V., 
p. 32, pL B5, 112. 

„ tom, Bwtl. Gist, Ent., II., p. 41 (1B75), id. Ill. Hot. B. M., HI., p. 0, 
pi. 42, f. G. 

„ confuna, Bull. Gist. Ent., H„ p. 42 (1876), id. Ill. Hot. B. M., V., 
p. 33, pi. 86, f. 13. 

„ moWcula, Butl. (4), XX., p. 395 (1877), id. III. Hot.B.M., 

III., p. 6, pi. 42, f. 7. 

SpHofou^ mandarifia, Moore A.M,N.H., (4), XX., p. 88 (1877). 

„ Jioicfjua, Moore, A.M.N.H., (4) XX., p. 88 (1877), 

Spilactia lunrra, Moore Lep. Atk., p. 40 (1879). 

„ daVmnim, Moore P. Z. 8. (1888), p. 394. Butl. Ill. Het. B. M., 
VII., p. 28, pi. 122, f. 2. 

Sjnlarnlia hi/asr.ia, Hmpsn. Ill. Hot. B. M., VIII., p. 55, pi, 140, f. 21 (1891). 
Spilifmma hinmUay Beoch Trans. Ent. 8oo., 1899, p. 148, 

DilTorH fiHuu D. camgfifUa in having the palpi crimson at huso. 

Ab. 1 dalhnrtjuii. Abdomen of female orange-yellow. Kangrn. 

Ab. 2 canfum. Hindwing above wholly, and sometimes the 

forowing above, tinged with crimson .. Bombay, Travim- 

core, Burma. 

Ab. i] bifaseia. Forewing with the serios of spots more 
complete; underside with black fascia in and 
below coll and two postmedial bands NiJgiris, 

A b. 4 lodara. Hoad, thorax and forowing of male strong¬ 
ly tinged with rcd-i)rown, the hindwing witli 
crimson. Female: abdomen orange above; wings 
whitish ochroous with the black markings 

reduced ..... Nilgiris. 

//a5i7rt/.—jArAN ; Gukea ; China ; Iniha ; Bukma. Ejjj. g 42—58, y 
50— GG mill. 

1179. Diaciusia CASIOnkta del, confum^ homjua, wi/dm, hotem. 

Ab. 1 abdomen orange-y(dlow above. 

IJahitat. —W, China ; N.-W, Hxmalayar ; Tibet j Sikiiim ; Eiqy. ^ 4G», y 
52—()2 mill. 

ltG7a. Diaoribia metaxantua, Hmpsn. Cat. Lcp. Phal. B, M., 111., p. 293, 
pi XLV., f. 14. 

9. Hoad and thorax ochroous white ; head tinged with yellow ; palpi black, 
yellow below ; antennaa black; teguUu and patagia with Vduck jH>int8 ; foroco.xn^ 
with black spots; legs striped with black above ; abdomen orange Above wi<h 
dorsal blacJr spots on three medial segments. Forewing ochroous white wiUi 
black point in upper angle of cell; postmedial black points above veins (» rnul 4 
and on one side below vein 3 ; two subapioal points and two points on teimon 
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above middle. Hindwing orange with alight black point in ond of cell and poal^ 
medial point below ooata. Underside of forewing eufhiaed with orange to 
beyond the cell, except on costal area ; hindwing with the apical area whitish. 

Habitat. —^Burma, Myingyan. JSicp. 59 mill. 

1169. Diacrisia bimaculata insert («yn.) 1191 Thyrgorina dkcalii . 

1175. Dia€1U8IA bkwtana insert (syn.) 1178 Spihsoma hrunnmm, 

1196. Diaorisia soumoKHrENS, Hmpan. Cat. Lep. Phal. B, M., Ill,, p. 504, 
pi. XLVI., f. 2 (1901) ~ Spilomm mrdida, Moore, nee. Htibn. 

1174. DiACiusiA BTUiOATULA, insert (syn.) Chelonia certina Wllgm. Wien. Ent. 
Mon., IV, p. 162 (1864). 



Genus Amsacta. Typft, 

Aw«ac/a, Wlk,, IV., 804 (1855).,... margiitalis. 

Proboscis aborted, minute ; palpi porreetto just beyond the frons and fringed 

below with long hair; 
frons usually clothed 
with rough hair; fore 
iibioD with more or less 
developed curved claw 
on inner side and short, 
claw on outer ; hind 
him with one pair of spurs. Forewing with vein 3 from close to angle of cell; 
4*5 from angle ; 6 from upper angle ; 7*8*9*10 stalked; 11 from coll. Hindwing, 
witli veins 3*4 from angle of cell; 5 from just above angle ; 6*7 from upper 
angle or shortly stalked ; 8 from middle of coll. 

Sect. I. Antonnaj of male bipoctinate. 

A. Forewing with well-defined crimson fascia on 

costa ...... 12B7. indolata., 



B. Forewing with the crimson costal fascia very 

sKght or absent,,..... tmeola. 

1239, CrecstofiatuB emittms insert Amsacta uneoi.a, Fabr, Ent. Byst, 3,1, p. 465 
(1793), which has precedence, and«^jotloaoma s(rtgato, ViGk. Char. li^p. Hot,, 
p. 10 (1869). , 

Hect. II. Antonnro of male serrate. 

A. Teguloo edged with scarlet or abnormally with orange. 


a. Hindwing with the termen yellow..... 1234. Jiavmargo, 

h, Hindwing with the termen not yoUow «•*,..,«« 1233. edlatu. 

B. Tegnla* not edged with scarlet or orange, 
a. Forewing with the ground-color white 1232. moor 0 i. 


h, Forewing with the ground-color pale brown... 1238. alhit^ga, 
1238. !4.m»acta albisthioa. 


Loam 1*3^ Hoad prominent, glabrous red ; body pale red-brown irrorated 
with very small black spots ; dorsal and lateral series of white spots in tlie 
sutures between the somites, each somite with a yeHowish red band with iiso 
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mall ioratl and eight lateral tuberoleaof paler red on eaeh with tufts of reddish 
hair arising from them ; legs red, olaspers pale red. Food^lants almost 


wything. (W» H. Oaiapbeli.} 

Genua CRBAroNOTua. Typ$. 

CrecUonotus, Hiibn. Vers., p. 109 (1827) ... gangii. 

AniphiM, Wlk., III., 684 (1^66) ..... iranmms. 

JFhitMama^ Mi^ore Lep. E. 1. C«, p. 362 (1859) .. tramicnH. 

A, Abdomen orimaon above ... gci>ngU. 

B. Abdomen orange above ..... 1242. irantdmB. 

1251. Cbratonotus Int^rruptuB, insert Phalana oanois, Linn. Amocn. Acad. 

VI., p. 410 (1764), which has precedence. 

Genus Estiomehe. Type. 

EiUgmmef Hhbn, Vers., p. 184 (1827)... aorcta. 

PhaoH, Wlk., III., 027 (1855).... inUrfim, 

LeucarcUa^ Pack. Proo. Ent. Soc. Philad., IIL, p. 124 (1804) acraa, 
EpilacydeHj Butl. Cist. Ent. 11., p. 27 (1875) Btmulam, 

Ngaca^ Moore Lep. Atk., p. 43 (1879) .... fiorencem. 

Nayctea, Moore Lop. Aik., p, 43 (1879)... •*••• imbuta, 

JiagmUra^ Moore Lep. Atk., p. 43 (1879) ... higuttata. 


Sect. I, (E#f%ws««). Antennoo of male bipectinate with moderate branchea. 

A, Abdomen dorsally crimson. 

а. Hindwing with the ground-oolor yellow ...1215, imhUa. 

б. Hindwing with the ground*color white...... 1214, fiuremem, 

B. Abdomen dorsally orange .....1210. qtiaUriramoBa. 

BocL II, (Rajetidra) Antennas of male serrate. 

A, Forewing with the ground-color blackish. 

a. Forewing with maculate white patches cegioumsi*, 

h Forowing with white fascia. 
a^ Forewiug with the white fascia bent below 
end of cell, then ruimmg to apex, 
a’. Fore wing with the upper ddge of the fascia 
slightly excised beyond lower angle of 

ceil .... imgulaiis. 

Forewiug with the upper edge of the 

fascia not excised beyond the cell . perroiteti^ 

Fore wing with the fascia regularly curved 

to apex..•.•1219, viiiakL 

c. Forewing black-with hardly a trace of fascia... 1221. tUgricans, 

B. Forewing with the ground-color white. 

a. Farewing mostly suffused with black 1236. negriia, 

b. Forewi&g not tafFawd with black..1283. laoUnea, 

1220a. SaTiaMBMG oeymkcnub, llmpsu. Uat. Lop. Phal. B. M. iii., p. 817, 
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9 . Hoad and thorax dark-brown; palpi crimson at base ; vertex of head 

wliito with brown spots ; tcgnho 
white with brown Hpota and 
slightly edged with (-ninbcui ; 
patagia with the lower half 
white with brown spots on 
RhoiilderH; femora whitinli t(j- 
Estigmene riltata $ }. wards baso^ crimson above ; 

abdomen crimson above with dorsal, lateral, and Hiiblateral series of brown 
spots, the ventral surface white with brown bauils on terminal segme nts. Fore¬ 
wing dark-)>rowa, with irregular white marks at base and small ]>ink marks on 
inner margin, the basal marks conjoined to two irregular white antt^rnedial 
eonjoinod spots extending from middle of cell to vein 1 ; two conjoined, curved, 
postmedial bands from lower end of coll to vein 1, with a small spot below 
them on inner margin and another above their outer extroJnity ; points below 
middle of costa and on diHcooellulars ; two postmedial points from costa and 
three obli(|uely placed from just before apex ; a curved series of six spots 
on terminial area between veins G and I, and some points on tennon. Hindwing 
crimson; the costal area brown to beyond middle, with white point at middle 
and conjoined to spots at middle and end of cell ; a subtexiuinal bar from 
costa to vein 5 ; a spot on vein 2, and a terminal spot on vein 1, 

Habitat —Oeyujn, Hambantota, Exp, 32 mill, 

1220/^ BsTiGMiiNE iituEGULAiiis, Mooro licp. Coyl., II., p. 72, pi. 107, f. 2 (1882). 

$ Head and thorax black-brown ; basal joint of antoimte pink ; pinkish 
white fasoiio meeting on vertex of head, thence diverging on legidic ai\d patagia, 
which last have black spots ; femora crimson above ; abdomen crimson above 
with dorsal series of short black bands, the ventral surface black. Forow ing black 
with white fascia from bast) below the coll, its lower edge excised at middle, at 
vein 2 bent upwards to apex, its edges waved and omitting a small tt>oth at 
lower angle of coll. Hindwing pale crimson, the costal area black ; a black 
discoidal spot; a subterminal band from costa to vein 5, a spot on vom 2 ami 
a terminal spot on vein 1. 

nahHai,—OKYU)^. Exp, 32-3G mill, 

1220. Alphma higxtUaia, insort Estkimene pehuotteti, Gu6r. Icon. U. Amin. 
Ins. p, 514 (1B44), which lias precedence and del. Rajmdra irregularis and 
SpilosoToa lativitla, 

1235, Estigmenb LAOTISEA, insert (syn.) RJiodogaBtria frederid, Kirby, Cat^ 
Het., p. 223 (1892% 

Genus Peeicallu. 



Tm- 

PericaUia, Hiiljn. VerB„ p, 182 (1827).,...... rmtromta, 

Plerehs, Led, Verb. Zool.-bot. Ge», Wien, II., p, 77 (1853).., malrmula, 

Al<nm, Wlk nr. m (1B55) .. riM. 

Arsas, Wik. III. G5B(1B55) ..*.. . {folaeUm, 
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Satara. Wlk. XXXI. 320 (1H04) .-.. distinffuemia. 

Arrfioiu'Mra, F<3l(l. lleiH. Nov,, p. 2 (lfi74), non deflcr. aqiuita. 

Ahrintjocera^ Feld, lloin. Nov., p. 6(1874)... distwguendu. 

Talarffitta, Butl, Trans. Ent. Soc. 1877, p. 306 . piota, 

Panf/ora, Moore, Lep. Atk., p. 42 (1879) .. distorta. 


Melanarnm, Butl. Ill. Het. B. M., VII, p. 29 (1899). imperialfu. 

ProlK)sois aborted, minute ; palpi porrect to just or well beyond the Irons ; 
head and thorax smoothly scaled ; tibias with the spurs short. Forowing with 
vein 3 from before angle of cell; 5 from above angle, or abnormally 4*3 
shortly Htalkod ; 6 from upper angle ; 7. 8. 9.10 stalked ; 11 from coll. Hindwing 
with veins 3 and 5 from near angle of cell; G’7 from upper angle; 8 from 
middle of cell. 

Sect. 1. (Alope,) Antennaj of male bipoctinate with moderate branches, of 


female serrate* 

A. Ilindwing crimson or yellow ...1206. rieifta. 

B. Ilindwing pale brownish. ...1207. transverm. 


Sect. II. (*lr«a8.) Antenna) of male bipoctinate with 
very short branches. 

A. Abdomen dorsally crimson or tinged with scarlet. 

rt. Forowing with the ground-color scarlet ..1278. licla. 

b. Forowing with the ground-color not scarlet, 
a'. Ilindwing crimson. 

a*. Forowing with double oblique series of spots or 
maculate band from lower angle of cell to 

inner margin ........1224. aipafii. 

h‘\ Forewing with irregular white fascia from base 
to beyond the cell. 

d*. Forowing with the fascia continued obliquely 

to termen below apex ..1223. ;>annasa, 

6*. Forowing with the fascia joined by a band 

from costa before apex.1222. detUata. 

Ilindwing yellow, often partly suffused with 
crimson. 

Forowing with white fascia in cell and subme- 

dian intonipaoe .. 1229. inijteriaUn. 

2)^. Forowing with white spots in cell and submedial 

interspace ••1228. 

c«. Forewing with narrow oblique medial fuscous 

band.««•• «i.*ll83. wslcitiopBis, 

B. Abdomen orange above. 

a. Forowing with postmedial white band arising from 


costa well before apex ......1226. tripartita, 

h. Forowing with oblique band from apex...••1225. obUq^fmeia. 


1228 . Pekioaua QAbACTXNA, insert Arsos coita. pruoe. 
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A. M. N. H. (7) iii., p. 234 (1899), « fona from Bumatm with the hindwiag 
wholly suffusied with Roarkt* 

Beet. Ill. {Mhalida) Aatennao of oiale ciliated. 

A. Vertex of thorax with dark etripee. 

a. Forewing with, usually complete, poetmedial white 

band ...........1209. erom, 

h, Forowing with irregular poetmedial, usually conjoin¬ 
ed, white patches on costal and inner areas.1212. nut(h0rana* 

B. Vortex of thorax with dark spots...1210, dhtorta. 

1212. Pericalua mathekana insort 1211 Pangora rubelUana which is 

the local race of it from Canara, Nilgiris, and Travanooro with the yellow 
replaced by scarlet. 


Genus Euarctia. 

Carcitiopyga, Feld., Beis. Nov. p. 2(1874), non. descr. Hrapsn. 

Moths Ind., III., p. 492 (1890) . 

EuarcUa, Btand. Btett. Ent. Zoit XLVIII., p. 79 (1887) ...... 

1254. Eoabctia wchenioeka. 


Type- 


llchmigtra, 

pnmrphia. 


Genus Arctia. 

Proboscis aborted, minute ; palpi porroct to just beyond the frons ; antonnaj 
of male bipectinate with moderate branches, of female serrate; head, thorax 
and base of abdomen dorsally clothed with woolly hair ; tibia; with the spurs 
short. Forewing broad, vein 3 from near angle of cell ; 5 from just above 
angle ; 6 from just below upper angle ; 9 from 10 anastomosing with 8 to 
form the areole ; 11 free. Hindwing with vein 3 from near angle of cell ; 5 
from just above angle ; 6*7 from upper angle ; 8 from middle of coll. 


A. Antennas with the shaft white above... caia. 

B. Antennae with the shaft Hlaok above except sometimes 

at extremity........ .. Ubat'ma. 


1202. Auotia caxa, Linn., Syst, Nat, 1, p. 500 (1758) HObn. 

Ear. Schkett U. fl. 130-131. 

Phaloffta erinacm, Hetz. Gen. Hpec. Ins,, p. 36 (1783). 

Aroiia caja var wiakotti, Staud. Hor. Ent. Boss xiv., p. 333 (1878), 

’ „ orientaliH, Moore, A. M. N. H. (5), I., p. 230 (1878), 

Habitat. —Europe ; Armenia ; N.-W. Himalayas ; Khaais. 

Bubsp. 1 americaita Harr. Bep. Ins, Moss, p. 246 (1841)» 

Teguioe with a broad white band in front. 

Hahitat.-^V^. Bibebia, Altai; B. SmEiuA, Amur; Japan ; Alaska ; Canada, 
Br. Columbia ; U, 8. A,, N, B. States. 

Subsp. 2 Utahenm, H. Edw. Ent, Am. II., p. 160 (1887). 

Head and tegnlm crimson, the latter with a broad white band in front ; 
abdomen scarlet; hind wing yellow. 

8. A., Utah, Colorado. 

1204. Awiu, TihBTtOA insert (syn ) 1201 A. iuUmirm* 
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Th6 iyp6 in a female with the white markings of forewings reduced to a few 
poinU ; btndwing with the subterminal spots conjoined into a band connected 
with the base by streaks on eoata and veins 2 and 1 ; some spots on apioal 
half of temkon. A variety has the htndwing yellow. 

A . intercalartH is a distinct speoies. 

1205. Akoiia Pabvula is from Cape Coloney, the locality Himalayas is 
erroneous. 


Genus Baboa. 

Type. 

Barm. Moore, P. Z. S. 1878, p. 28... puHctivaga, 

1307a. Bakoa vatala. 

Genus Utetheira. 

1280. Utetheiba elata, Fabr^«t>efttisto Hfibn., is from Madagascar, Mauritius 
and Johanna. 1; the localities Sikhim and Sumatra.for the speoies are erroneous. 

Utetheiba ckhentata, Butl., is from Mauritius, and the locality Sikhim for 
the species is erroneous, 

Sect. I, Antennai of male bipectinate with very short branches. 

1279a* Utetheiba antknnata Bwinh* A* M. N. H. (G) xii., p. 215 (1898). 

$ Head and thorax yellowish white ; palpi at tips, antennie, spots on 
vertex of head, teguloQ, patagia, pro-,meso*and meiaihorax black ; legs striped 
with black ; abdomen white, the anal tuft tinged with oohreous. Forewing 
yellowish white ; a subbosal black spot on costa, followed by crimson spots 
on costa and above vein 1 ; an antemodial series of five black spots, angled 
below the cell, followed by crimson spots on costa and above vein 1 ; a 
curved medial series of black spots conjoined from costa to below cell, followed 
by crimson spots on costa, at origin of vein 2 and above vein 1 ; the posimedial 
black line strongly bent outwards in cell to discocellulars and below the cell 
broken up into spots, with a crimson spot beyond it at origin of vein 3, and 
black spots above veins 2, 4 and G, followed by two curved series of irregular 
marks conjoined into blotches ; three black streaks below costa towards apex ; 
a crimson sul/apical spot and a series of black spots on termen and cilia. 
Hindwing white with terminal black band rather broad at apex, emitting a 
short streak above vein 5 and narrowing to a point at tomus* 

Nicobarh. Exp. 3G mill. 

Sect. II. Antennas of male ciliated or minutely serrate. 

1279. Utetheiba phlcukua. 


1272. 

1255. 


Genus Secusio. 

Secusio stkkiata* 

Genus Axiopocna. 

AXIOPdfiUAllATTBA. 

Genus BHODOciASTitiA. 


Jlhodogafttria, Hfibn. Vera ; p, 172 (1827) 
12584 BnaDOQABTBU ASIKEAS* 


!••• 


Tm- 

oslreas. 
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Genw* Mioopi.Afmg. 

Sect I. (Dimd&ra) Hindwing of male with iho termen strongly oxoised 

between vein ^ and tomns; 
antonnse with the branohea 
moderate* 

l 2 tJ 0 . MiaOPLAfiTXS At«A. 
Sect. II. 

Hindwing of male with the 
termen not excised ; antenmn 
with the branches long* 

1258. Migoplastis cob- 

KECTA. 



MigoplwtH corr^ia 


Genus Pabaplastis. 

Type. 

Paraplaitis, Hmpsn, Oat, Lep, Phal. B. M. III., p. 507 (1901).., hainpaofii. 
Proboscis fully developed ; palpi upturned, the 2nd joint reaching vertex of 
head, the 3rd somewhat porroct ; frons with a slight tuft of hair ; antennoi 
bipoctinate with moderate branches in both sexes ; tibia? with the spurs short. 
Porewing with vein 5 from well before angle of coll ; 5 from just above angle ; 
6 from upper angle ; 7*8 and 910 stalked; 11 from cell. Hindwing with vein 
3 from well before angle of cell ; 5 from well above angle ; 6*7 sialkfjd ; 
8 from middle of cell ; male with the termen strongly excises! tow ards toraus, 
the inner margin folded over below ; the terminal area betw eon veins 0 and 1 
on upper side clothed with rough scales. 

1259. PAnArtAATis iiampsoni. 

12.'?0. Abe AS aucunaus belongs to tho genus CAi.LiMOuriiA. IJypmhv. 

1244. LKaooPARnus tiouina belongs to the Norividm. 

1245. Oamptoloma binotata belongs to the Nuf'tmdm. 

The genus Hebahtia, Kirby Gat. Lop. Ilet., p. 383 (1892) — Mwitm limpan. 
Moths Ind. II., p, 32 (1894), belongs to the Byp^dm, 

Tho genera Galpenia and Cai-umokpua belong to tho Ilyinidixi, 
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Mr» Edgar Smith considers Vnoha egregta, A. Ad, (which shotild bo removed 
from that genus), the nearest approach to our shelJ, and suggests that it mighi, 
Ht all events provisionally, be located in Adi», In lii>-charaotors it assimilates 
this genus, while resejublmg in the decussating sculpture a Cirsottenia, b,(;„ 
dsfiiiscalpium^ Wats, But perhaps tho subgenus (Jmintimtia of Scala is best 
fitted for its reception, for it seems comparable with C. Slandeni, Melv,®, also 
from the Gulf of Oman, in more than one point, 

NASS A {ALECTIiYON) liJMEROESSA t, «P. n. (PI. C. fig. 7.) 

AT, testa minuta, ovata, albo-xdtroa, delicata, apud hasim ct ssepo ad suturas 
pallide straminoo-suiTusa, vel zonata ; anfractibus 6—7, quorum apicales 

Ineves, vitrei, Bpiralitor imicarinati, cantoris apud Buturas gradatulis, longiiu- 
dinalitor arete Iflovicoslatia, intorstitiia unditine teniiiliratis ; apertura fore 
rotunda, intus alba, labro iuorassato, intua spiraiiter striato; columella 
paullura excavata, canali brovissiino. 

Long, 5, lat. 2 mm. 

Bah, Gulf of Oman, at several dredging-stalicns in lat, 23*^ to 25® K,, 
long. 57® to 59° E, 

Depth ranging from 7—lOG fathoms. 

Wo at first confounded this species with N. habyhnica, Watson, and inoat 
probably the latter does not occur in the Persian Gulf region. The present 
epocies is locally very abundant, and tho fmo smooth riba, small size, subpellucid 
subatanoe, and less graduate whorls will servo to distinguish it. 

TRITON IDEA SOWERBYANA, sp. n, (PI. C. fig. 8.) 

T, testa ovato-fxisiformi, solidula, opidermide setuh>sa tenuiter contocta, albida, 
infra, juxta suturaa et infra medium anfractus ultimi castaneo-zonata ; 
anfractibus H—9, quorum apicalos pellucidi, hevifsiini, fastens ventricosis, 
muHum apud suturaa improssia, longitudinuhtcv costatis, costis orassis, nume- 
roais (ultimo anfractu apod 10), omnino apiraliter arcUasimo liratis ; apertura 
rotundo**;)vata, alba, labro arcuato, crassiuaculo, intus alho, multicrenulato ; 
columella recta, oporoulo corneo, tenui, nudeo apicali, canali bievi, paullum 
rocurvo. 

Long. 31, lat. 18 mm. 

Hah. Gulf of Oman and Mekran Coast, espooially between Gwadur and Jask, 
from 25—30 fathomR, ^ usually occurring with A/urutc ma(abarku$ ** (F. W. T.), 
Also lat, 25® 20^ N,, long. 58® 50' E, at 90 fathoms, in company with 
Latirui papadiJrformiB, Melv.> June 1903* 

This beautiful species was first pointed out to us as distinct by Mr. G. B. 
Sowerby. It is near the old Uttcomum Ugneuniy Reeve, »« Triionidea CBcillti^ 
Phil. It differs in being of stouter build, with the whorls not so scalate. 
There is likewise an affinity with 2\ ^yihroBtoma^ Reeve, but the lip is never 
uoloured in the sUghiesi degree. 

• Ann. k Mag. Nat. Hist. »©r, 7, vol, W, pp. 93, 98, pi, i., ftg. 11. 

t i/aifiofo, pieoHittg. 
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METULA DAPnNELLOIDKS, sp. n. (PI, C. fig. 9.) 
il/. tesla ologantor fiiRiforrni, albida, delieata, miirali; iirifruciibus 0, quorum 
4i apicales albo-vitrei, IjevoR, spiraliter circjnmcannati, KupcniiH uiia, infcris 
flntilnis oarinis pnoditis, cadroris apud Roturas gradatulis, onduiue loiigitiidi- 
Tmliter pulcherrhne ct uroto coKtatiH (villimi aiifractuH ad 4^}, costiH rcetiR, 
lajvissimifi, nltcntibns, interstitiiM spiraliior liratiw, infra, jiixta suturas, pbra 
spirali (jouRpieua snipe praalita, Hn|Hirficie hie illic obseure Htrainiueo inaculata 
et depictn, uliiino anfractn (11 mm. in longitmlino'gracili, paullnm prodneP); 
uporlura angnsto oblonga, intns alba, iiitida, !al»ro panlbilnni efinso, erasKins- 
culo, intuR multidenticulalo ; columulla incrasBaia, pernitida, Himplioi, basi Inta^ 
Long. 17, Int. 5*rd) mm. 

a ah Gulf of Oman, lat. 24° 58' N., long. 5C'’ 54' K., 155 fathoms. 

Two speoios of the genus occurred together, tlio above being mitriform, 
elegantly spindle-shaped, and w hite ; the oilier U ilui Burniunm wetnla, 
Hinds, ' Metida hhuUii, Adams and Hot^vo, which should properly, wo 
consider, bo known by tho duplicated name of :)fffula nu'.hda (Hinds), This lust 
is larger, with coarser rilm and spiral liration, and docs not posseSH the ohscure 
straw inaculations of Ihe .1/. daphwHanle.n, 

Tho apical whorls arc well worth examination. Four or five in number, out 
of a total of nine in all, they are glassy vitreous wlato, the extreme apex 
maraillato, small, tho next whorl with one keel, the others twice spirally 
carinate, the remainder of the whorls being closely longitudinally ribbed ; ribs 
smooth and shining, white, the intersiicos closely spirally liratc, Tho month 
and lip of tho now' form resomblo those of Mv.iala but arc finer, and 

the irmor labral denticulaiions more numerous, 

MUR EX [OCJNEBRA ) MA RJORL/:. sp. ri (PI. 0. fig. 10.) 
ilf. testa sol da, ovato oblonga, alho-cinorca ; anfractibus sex, uudiquc costatis, 
costis percrassis, varicosis, Hex-fimbriato-Hquamatis, mimoro anfractum apud 
ultimum fjuinque, ad int^dium unguliferis, spiraliter sqmimatoliratis, lirw 
rudibuR, crassis; anertura roturido-ovata, labro oxtus pulcherrimo multi- 
fimbriate, albo vol strarxiineo, crasso, intuH iiitidu, li—IC-urenulato, canali 
brovirostrato, fere clauso. 

Long. 25, lat. 15*50 mm. 

JIah, Persian Gulf, Sheikh Shuaib Island, 15 fathoms. 

An exceedingly olaboraGdy frilled specicR, tho limbria^ being thick and 
flqnamato, with lluted })roccHseH, Inform tb.is shell recallK A. Ad. * 

tho outer lip is eithcir white or Ktraw-coloured, tlic ounal is shortly rostrate 
almost olosed, M. cfjcloHloma, Sowb., is u near ally ; wg have Eryihreean 
specimens of thin, but the form is much more rotund and tho fimbriations in 
no way so elaborate, 

PERISTERNTA CORALLINA, sp. n. (PI. C, fig. It.) 

P. testa solida, pai’Va,ovato-'fuHiiV>rmi, cinereo-albesconte ; anfractibus 6, apicali 
Ituvi, Himpliei, emteris longituclinaliter crassicoKtatis, costis paucis, in ultimo 
apud 7, imdiquo spiraliter rudiJiralis ; uporiura angusto ovata, pallido 
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puniooa vol camea, labro intn« denticulato, margine columellari paullum 
^©Uoxo ; columella qnadriplicuta, cauali brovi, rocurvo. 
t. 1 lat. y mm. 

i/ah, Por»ian Gulf, Gulf of Oman, near Maskat, 10 fathomw. 

A ftomewhat solid, »mall, but well-grown IWiMffirnia unlike any species 
own to TiH, being Hiiperflcially Himilar to a CoralliophHa ; indeed, as suggested 
the spoeUio name, wo should imagine it would be found ultimately inhabiting 
I’alrt. The surface is chalky-ash, longitudinally rudely ribbed, crossed by 
ually coarse spirals ; mouth palo pink, ovate, outer lip thickened, seven- 
niiclod withi!), oulurnolla four-plaited. 

MITPA {aOSTlU.LAHlA) DTACONALI^^, sp. n. (PI. C. fig. 12.) 
testa fusiformi, solidula, albo-straminea, apicem versus attenuaia ; anfrac- 
tibus 12, quorum apioalestres fusco-hyalini, porlteves, caderis apud autiiras 
)aalium gradatis, ar»;te longitudinaliter costatis, costis lajvissimis, albis, 
nitidis, intorHtitiis spiraliier sulcuh>8is, nitentibus, undiqne hie illic stramineo 
nd onhracoo, prrecipuo juxta snturas et apud peripheriam macnlatis ot infra, 
lepictis; apertura anguste oblonga, intus striata, ochracca, labro tenuir 
Kiullum offuHo ; ooluTnella quadriplicata. 

'Ug. l*i, hit. 4’25 mm. 

Uah. Persian Gulf, Khoikh Shuaib Island,’at 15 fathoms, among coral-sand, 

A Cosk'llaria allied to JA. ifcilnla, Ad., which, however, possesses the whorls 
ktore Hcalate and with darker maculations and shading: it is, moreover, a 
smallop species. To M, impnma^ lioevo, known to us only by a figure, there 
Ls a resemblance : this shell, however, is of a uniform dark hue, and the ribs 
seem more iucraHnate. The number of longitudinal costa? in our species on the 
body-wliorl is from 2(5 to 2K. 

MARGIN ELLA (.GLABEILLA) ALCnYMISTA^,%p,n. 

(PI. 0. fig. \X) 

if. testa parva, fusifornd, nitidissima, subdiaphana, dolicata ; anfraclibua 
ijuinquo, hwvissimifl, apud euturas paullum improssia ; apertura oblonga, labro 
nitido, incrassato, intus supra conspicuo iinidentato, Biiperfici© omni dorsalite 
lajvi; colamolla quadriplicata. 

Var. .1. CnRySAI.CHYMA, nov. 

Testa auroo-<?traminoa, dorsaliter, cum labro, omniiio rufo-«uffusa, vel spiraliter 
biaonata. 

Long. 5, lat, 2*50 nim. 

Ilah, Persian Gulf, Gulf of Oman, MasJeat, 10—15 fathoms. 

Var. n, LKaCALCnYMA, nov. 

Testa major, omnino Candida, immaoulaia ; labrum oandidiim, nitens. 

Long. 0, lat. 3 (sp. maj,). 

//a6. Persian Gulf, Gulf of Oman, Maskat, 10—15 fathoms; also at 156 
fatliorasi lat. 24® 58'N., long. 56® 54'K, and at 205 fathoms, laU 24® 5' N., 
^g. 57® 55' E. 

® Diaconm, a deacon, 
t AlchymUta^ an alchemist. 
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A very protty, shining GlahaUa, its spire more elongnte than fusifotmh, Hind 
with which it has boon hitherto confounded, and as which it is inserted in or 
Catalogue*. It is comparable with M, alta, Wats. ('‘Challenger*’Kxpedilioi 
from Cape York, N. E. Australia. 

If slightly local, it is very abundant whore it occurs. The colour in . « 

a is a subdiaphanous golden brown or straw, and there is a very conspicnc' 
"’siiifiPusion just behind the outer lip of deep rufous brown, bifurcating over 
labrum itself. The commonor form is var. &, larger a« a rule, and pure milU 
white throughout, very smooth and somewhat shining. In one or two oxai! 
pies an intermediate form seems to occur, the last whorl being hero whitj 
obscurely bixonod with two chestnut lines, or, indeed, occasionally trizoned. ) 
fact, it is a variable species. i 

TEREBRA TTELlCnRYRUM^, sp. n. (Pi. C. fig. 14.) 

T. testa gracillima, multum atteuuata, aciculata,nitent© ; anfractibus 22. quoru; 
apioales Ituvos, vitrei, cretoris paulliim apinlsuturas gradaiis, lajto straminc^i 
supra, juxta suturas, zona oalosa spiraliter praiditis, hie illic regularitm* aH 
«t rufo maculatis, doinde, inter coata.s breves, longitudinalcs, obtusas, niiidj 
profnnde intorstitialiter foraminatia et sulcatis, costis anfractus uitixni * 
basim evanidis ; apertura ovata, parva, labro tenui, canali brevL 
Long. 24, lat, 5 mm. 

Hah, Persian Culf, Mussandam, 47 fathoms. 

A most elegant species, the tumid callous zone just below the sutures delmth*- 
ly variegated spirally with white and pale rufous, then obtusely ribbdd, tho 
interstioos, oapecially the upper row, being deeply pitted. / 

FLEUROTOMA {GEMMULA) NAVARCUU8X, spi n. 

(PL B. fig. 15.) 

jP. testa elegantor fu.siformi, solida, paullum nitente, palfide cinereobrunnoa ; 
anfractibus tredocira, quorum duo apioales nitidi, hyalmi,perla 3 ve 8 , ewteris apud 
suturas improssia, ventricosulis, infra snturas spiraliter pulohorrime et arete 
nodoso-eingulatis, nodulis hie illic rufo-maculatis, deindo fortiter uniliratis, 
aimul ao infra, juxta suturas, bisulcatis, suporficio intemiedia lata, nitida 
longitudinaliter, obliquissimc costulata, ultimo anfractu cwteros oXEcquante, 
infra cingulum Uramque spiralom usque ad peripheriam Irovi, doinde unguste 
Buleuloso, infra usque ad basim sulculis tornatis, latioribus, liria intermediis 
regularitor rufo maoulatis ; apertura oblonga, intus planata, labro tenui,8inu- 
lato, hand prof undo ; columella fore recta, caiiali subprolongato. 

Long. 64, lat. 18, apertura cum canali 28 mm. longa. 

Hah, Persian Gulf, Gulf of Oman, lat. 25® 19’ N., long, 68® IC E., 140 
fathoms. 

One apooimen only dredged, at the locality just given, of a superbly tomato 
and sculptured P hurotoma, near P. earimta, Gray, Khneri, Doumet, 

Proc. Zool, Boc. 1901, yoL ii,, p. 426, 

t\ixfvaw^ an everlasting, from the bright rufons ipotting* 

IfAvaipxot, an admiral 
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eonffmer^ Smith, being remarkable for ite regular beaded spiral rone jnit below 
the Huturee of eaob whorl, abore which are two spiral clearlywjut grooves, 
the middle of the upper whorls being most beautifully obliquely costulate, the 
costas terminated above by a double sulcus surrouuding a narrow spiral lira, 
Tbf la^t whorl, equalling the others jn size, is almost entirely grooved and 
spirally Urate, the lira) below being rufous-spotted, Outer lip thin, perhaps 
not quite fully developed, sinus well marked, but not deep ; columella some¬ 
what straight; canal broad and rather prolonged. 

The discovery of this tnollusk, the finest Gastropod yet discovered by Mr. 
Townsend, if we except Conus clyptospira, M. S., adds another magnificent 
Pluiirotomid to the many fine species of this family obtained in contiguons 
Waters, during the “Investigator'* Expedition chiefiy (such forms as P.symhiotM^ 
Wood-Mason ik Alcock, P, congemt^ Smith, and P. subcorpidmta, Smith • 
occurring to one’s recollection at once), and gives another proof of its wonder¬ 
ful development in Indian seas. 

DRILLIA DIVES, sp. n. (PI. C. fig. 15.) 

D, testa graoili, foaiformi, delicata, albo-cinerea ; anfractihus decern, quorum 
tros apicales brunnei, omnino hyalini, Imvisaimi, caoteris apud suturasimpressis, 
ventricosulis, longitudinaliter obliquicostatis, costis anfractum apud ultimum 
circa uudecim, uudiquo spiraliter slriatis, supra, juxta suturas, zona spirali 
mfa deoorata, ultimo anfraotu simili modo bizonato, ad basim producto albo, 
nitido ; apertura oblouga, labro paullum inorasaato, sinu lato^ baud prof undo, 
canall brevi. 

Long. 17, iat. 5 mm. 

Hub, Persian Gulf, Gulf of Oman, Maskat, 15 fathoms. 

Allied to D, ohjdmia^ M, & S. (Proo. ZiW)l. Soc, 1901, vol. ii, p. 437, pi, xxiii, 
fig. 24), but the whorls are not angled, the colouration is quite different, and the 
spiral ribbing is coarser in />, dives* 

DRILLIA PHILOTIMA t, sp. n. (PI C. %. 16.) 

A testa atteuuala, fusiformi, eolidula, albo-otnerea, aapera; anfractibua 11, 
quorum duo apicales vitrei, fusci, csoteris ventricosulis, regularitor obliquioos- 
tatisy cosiis anfraetus ad auperos paucis, crassioribus, in ultimo et penultimo 
numerosLs, ad quindocim, et angustioribus, brunneo tinotis, suff uais, et maculatis, 
transversim nodiliraiis, ultimo anfraotu dorsaliler juxta labruin varicose, 
brunneo suffuso ot zonato ; apertura oblonga, angusta^ intus alba, labro 
paullum effufio, ainu distincto, profundo, canali lato, brevi; columella recta. 
Long. 80, !at. 8 mm. 

Bab* Persian Gulf, off Bahrein lalan^^, 30—50 fathoms. 

Only one example secured df a distinct and handsome Drilliay the nearest 
approximation to which is to be found in D, lati/asoiatat Sowb., from Japan, 
considered by some authors as synonymous with D, japmioay Lischke. There 
»no beading at the saiures, however, and the form is more graceful. 

* Aan. and Hag. Hit. Hlal» ser« vo). xiv^ pp. 160| I61f ph fii# figii 4—80. 

f f himouTed. 



224 JOURNAL, BOMBAY NATURAL BISTORY SOCIETY, VoL XVI. 


DRILLIA CONTINUA, sp. n. (PI. 0. % 17.) 

D, tosta attenuaifk, fuaiformi, la3visHiraa, alba, nitida ; anfractibiis lOJ, quorum 
1 J apioales Bubvitrei, nitidi, complanati, (uetoriH longitudituilitor paudicoata*^ 
tia, costis exacte iuter se coutinuiM, huvibuH, albia, infra rnt dium delicuto 
uniangulattH, anfractu ultimo apud basim paulhmi pyriformi, nurncro odRtarum 
nd octo ; apertura Bubobliqua, oblouga, intun alba, labro baud multum incru»- 
Rato, ainu laio, wed non profundo. 

Long. 10, lat. 3*75 mm. 

Hah^ Persian Gulf, Mussandam, 47 fathoms. 

Akin to D» opalm, Reeve, and conspicuous for its exactly continuous longi¬ 
tudinal ribs, those of whorl succeeding whorl dcseentiing in a perfectly straight 
line to the base. These whorls arc slightly (mco-anghjd . beyond the centre. 
The whole surface is white, wdth a slight ochreous tinge, and smooth, 
DRILLIA ORA NATELLA, sp. n. (PI. C. %. 18.) 

Z), testa parva, Itete punicca, Holida, nitida, fusifonni; anfractibus G, duobus 
apicalibus perlflDVibus, puniceis, hie illic albo sull’usis, caderis crjissicostatiM, 
oostis pauois, laevibus, nitidis, nurncro ultimum apnd anfractum circa 7, 
superficic omnino Iteviasima, doaalitcr juxta labrnm gibbcrula ; apertura 
breviter ovata, labro tenui, albo-suifuso, sirm lato, canali brevissimo. 

Long. 5, lat. 1*50 mm. 

Hah. Persian Gulf, Gulf of Oman, Maskat, 15 fathoms. 

This little species, though so small, is, in our opinion, a DriUta rather than 
being nearly allied to the beautiful serioH of diyjecta, 

Hmiih, f}er6ica, Smith, and rf((plenflmn^ Melv.—peculiar to the same rogioi». 
It is a remarkably smooth and shining shell, and the poniegranaU^-pink colour 
(like the fruit of Punica (jranatnm^ L.) seems characteristic and quite peculiar, 
DRILLIA LITHORIA^ sp. n. (PI. C. fig, 20.) 

D. testa parva, fusiformi, pallide rufa, solidula ; anfractibus 8, quorum 2 
apicales leaves, vitrei, cwterls inagnoporo supra medium anfractum tumoscon- 
tibus et spiraliter nodnliferis, nodulis paucis, gemmatis, clein, anfractns apud 
supernoR, tomaiis, ultimo anfractu basira versus spiraliter paucilirato, liria 
pnlchre et minute gemmatis ; apertura quadiato-ovata, labro tenui, siuu lato, 
baud profundo, canali brevi. 

Long. 8, lat. 2*50 mm. 

Bah^ Perwian Gulf, Bahrein Islands, G fathom«, coral-sand. 

A small highly-coloured specioR, with conspicuouH, spiral, swollen, nodulous 
angle just above the centre of the whorlH. Wo cannot connect it nearly with 
any other species. 

DRILLIA AUDAX, sp. n. (PI. D. %, 1.) 
i>. testa oblongo-fusiformi, solida, parva, albo-stmminea ; anfractibus septera^j 
quorum tribus nitidisRimis, hyalinis, ItevibuR, apicalibus, ctoteris trinis, antepi 
nuliitno quaternis, ultimo circa viginti Rpiruliura lirarum ordinibus aociiicii| 
ad anfraotus supornos gemmulatis, wupra siituras, ctiam, lira spirali fortk 
* x/dpq in sonso of a precious stone. 
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<!eooniU>, omnibus Lis liris slrammoo-ochracois ; aportura ovuto-oblonga, ainu 
Into, canali breviBsimo, Into, tuargiuc coiumollari oxouvato. 

Long. l)'25, lat. 2’50 mm. 

JJah, Gulf of Oman, lat. 24^ 58' N., long, 50^ 54' E., 150 fatborna. 

A little spociea of. bold contour, and very distinct in both sculpture and 
painting of the spiral straw-coloured lira) aurrounding the whorls, which are 
not costulate. One spiral lira, acute and f)romment, is ospociully noticeable at 
the base of each whorl, just above the Hutures. 

A good many examples occurred in tho dredging, ns above, in sholl-fiand. 

MANGIIJA COMIDELFJJCA sp. n. (PI. D. fig. 5.) 

M, testa parva, angulari, fuaiformi, omnino albida, solida ; aiifractibus 
quorum duo apicales laives, globulares, vitrei, ca3toriK ad medium angulaiis 
longitndinalitor paucicostatis, spiraliter undiquo rigliliratis, interstiliis albis 
labro dorsalitor raiiltura incrassato, angulari ; aperturn sinnoHO-oblonga, sinu 
porlaio. margiiio coiumollari tristriato, carmli lato, brevi. 
lL(mg. 8, lat, 3 mm, 

flab, Persian Gulf,Muftsandam, 47 fathoms. 

Most resembling 3f, apurca^ Hinds, found abundantly in tho same region, but 
jlifforing in colour (tho new form being entirely while), i!i si/iO (8 as against 14 
Sr 15 mm.), and in greater angularity of whorl, Tho somewhat sinuous or 
trigonous aperture and very thickened peristome are the same in both species, 
only ono or two examples have yet oocorroU. 

CLATHURFuLLA OPSlMATnES,'\ sp, n. (PI. C. fig. 19,) 

C. testa oblongo-fusiformi, solidula, nitida, cinerea, ulbo ot fnsco zomiia ; an- 
fractibus 3^0, quorum 3 apicales, oaetoris circa suturas hovibuft, planatis, alitor 
iindit|uo lot^gitudinalitor crasaicostatis, oostis paucis (nuinoro uliimum apud 
aufracturn jl))^ spiraliter pulohro supornc 3-, ultimo 10-Iiratis (ad periphe- 
riam albizonuio), liris albo-cinereis, conspicuis, supra costas angulosis ; apcri 
tura obJonga, labro incrassato, cchinulato, fusco ct albo depiclo, sinu Jato, 
baud prof undo j columella recta, canali lato, brevi. 

Long. 16 50, lat. 6 mm. 

Hah, Persian Gulf, Sheikh Shuaib Island, 15 fathonis. 

Hitherto confounded with O, (Ghjphodoma) rugum, Migh., a quite difl’erent 
epocios. It is a prettily sculptured and painted shell, with conspicuous beading 
and spiral well-cut lira?, 

CLATHURELLA SYKESII, sp. n. (PI. D. fig. 4.) 

C, testa parva, porangusta, atteuuato-fusiformi, albo^ciuoroa *, aufraciibus 8—9, 
quorum apicales duo Imves, emteris ad auturas permultum impressis, anguloeis 
vuntricosis, longitudinaliter acutioostulatis, costis paucis, numero uHimum 
npud anfructum circa 9, undiquo spiraliter Uratis, liris rudibus (in pemiltinio 
et ultimo circa fi), prominulU ; aportura ovata, labro ietuii, ainu conspiono 
prof undo, canali longo, 

• altogether; wldte. 

t late lu Uelug discemea. 
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Liong. 7, lat. 2 mm. 

/lab. Golf of Oman, lat. 24^* 58‘ .N.^ *^>4' E., 150 fafchom». 

Wti arc iudobtod to Mr, ErncKt U, Hyko« for calling oxu* attontion to tliiK curi« 
oiw liitio Rpocies, ho like a Fum» in miniuturo. It i« one of the imrroY^Rt 
CiathuMlm in proportion to its length yet iliHcovorcd, and is AvotnUirfidly 
fciyramotrical throughout. All the exampioR, of which there are Hr*vomi, 
aro dcady and perhaps in life there may hu colouration of noiue kind. It \h 
common at tho above station, in company with another nearly allied CUUhvrtUa 
that wo hope to describe Hhortly. 

CLATIIURKLLA (jnSQUlTJA^, np. n. (H. I), fig. 7.) 

V, testa attenuata, fusiforiui, angusta, solidula, omuino ulbida ; unfractibuH 
0—10, <juorum duo apicales buIbo«i, hevos, vitrei, caiteriw ]>aiuu(;oHtatiR, costiK 
rrassis, nnmoro nltimum apud anfraciiim 5, spiralitur nndiipio livis nulibus 
«uccin{iiiH ; aportura ovato-trigona, labro incrassato, sinu lato sed non pro- 
fuiido ; coluTpclla fero recta, canali brovi. * 

Long. 7, lat. 2 mm. 

Ilab, Persian Gulf, Mnsaanclam, 47 fathoms ; also Gulf of Oman» la 
24 ’ 58’ N., long. 50*’ 54' E,, 150 fathoms. 

Attoauato and narrow, thickly longitudinally ribbed, and encircled througl^' 
out with markedly coarse lirations. It did not occur at all [dentifully at 1? 
above station, only three or four examples having as yet been seen. f 

DAPHNELLA (PLEUUOTOUELLA) NKHEUWM t. sp. u. (Pi. D.hg. 2'^ 
1), testa ovafeo-oblonga, subpellucida, delicata, albo-lactca ; anfractib^iK 8~ . 
quorum 2J vel 3 apicales pallide rufi, ienuissimo decussati, oadurit^ad medium 
angulatis, ad suturas paullum improssis, arcio caucullaiis, iiilerstiiiiK cjuadra*- 
tnlis, costis UrisquG trausversis cryHlallinis, ultimo anfractu eiipra medium 
angulari, costis dorsaliier juxta labruixj slope ovanidis ; ap'Mura angusto 
ovata,inlus alba, labro tonui. 

‘ Long. 7, hit. 3 mm. 

Ilab, Uiilf of Oman, lat. 24“=* 58'N., long. 50/’ 54’ E,, 150 fathoms. 

A crystalline form of unusual i^enuty. In form this assimilates P, flifera 
Dttll, but the apical whorls are not smooth, but dociissutc. 

DAPIINELLA (PLPWROTOMELLA) AMPllITRlTESt, iK 

(P1.I).%.:L) 

/>. testa ovato-cylindrica, delicata, subhyaliua, albo-laotea ; anfractibns 7—^8, 
quorum apicales albi, sub lento pulchro docussati, cantoris longitudirmliter 
lirato-costulatia, spiralitor liris orassioribua succinctis, ad jaiietTirascostuhinun 
cum lirifl gommulatls, nitidis, infra medium anfraotus anteponultimi ci ponuL 
timi duabus spiralibus liris magis conspicuis, cariniferiu, simwl ac in ultimo 
ad periphoriam ; aportura ovato-oblonga, intos hyaliua) alba, labro tenui, 
canali brovi, paullnm rtjcurvo, 

t Nere'idumy of ihc Heii*nympljii. 

I a bco-gwiacii^f* wife of Koptmio. 
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ljr>n<{, Ifit. mm. 

IJah, U un of Oman, lat. 24^ N., lonj;. 5(V' 54' E,, 150 fathomft. 

Tlio two spGciiis J), a,mpUiiTit€ti and D. mrmlum occur to/cether, but wo 
think it correct to Hoparato them, though undoubtedly they are nearly allied. 
The (>roBcut species is the less angular, rather larger, and of a more roundly 
cylindrical form. 

DAPHNELLA THYGATRJCA sp. n. (PI. D. fig. 0.) 

1), testa parva, fusiformi, tornata, ulbo-straminea, longitudinallitor pallide rufo- 
tincta ; anfractil)us 7, (juornra tres apioalos apioe ipso hevi mamiiato, duolms 
pulchro sub lento docxiftsaiis, cinieris spiraliter ad medium, ultimo ad poriphe- 
riam duplo-carinatis, lirinque Isevibiia, fortitor Hucciiicti«, ultimo anfractu ad 
medium, inior carinas, recto ; apertura oblonga, labro tenui, sinu obscuro, 
margiiie colaiaellari incrassato, albo,nitido, canali lato, paullura producto, 
Long. 7, lat. 2*50 mm. 

IJafK faulf of Oman, lat. 24^^ 58' N., long. 55® 54' E., 156 fathoms. 

A small DrMia in miniature, looked at superficially, but the decussate apical 
whorls are Daphnelloid, It occurred somewhat commonly at the al>ove station. 

DAPHNELLA Till A f. Rp. n. (PI D. fig. 8.) 

D, testa dolicatissima, subpollucida, attonuato-fusiformi, albida, nitida ; 
anfraotibua oclo, quorum apicalos ochro-tincti, puJehre decuf^sati, meioris 
tumidulis, liris arctis longitudinalihus spiralibusquo decusHatis, liris interdum 
paliidule siramineo-tiuctw uitidulis ; apertura oblonga, labro tenui siuu lato 
baud profundo, canali brevi, lato, paullum produoto. 

Long. U*50, lat. 5 inra, 

11 ah. Persian (hdf, Shoikii Shuaib Island, 15 fathoms ; Gulf of Oman, lat. 
24'’ 58' N.,long. 54 B., 156 fathoms. 

Most delicate and beautifully closely encircled with decussating lira), a faint, 
siraw*coiourod or golden tiugo being sometimes obsors able on them. The 
specimens from the first locality nionlionod are not so tumid on the body- 
whorl ; we cannot, however, eeparate them, even varietelly, from the typical 
form from the (hilf of Oman, This dilTors from D. hoholcmixt Ueove, nol 
only in the fluo decussations, but in the canal being more prolonged and 
greater tumidity of whorla. 

DAPHNELLA BVCVINVLVMX, »p* n. (PI. D. fig. 9.) 

D. tecta ovato-rotnnda, bucoiniformi,delioata, aU)u, interdum pallido ochraceo- 
suffusa ; anfraotibus 7, quorum 5 apicales rufi vol straminei, tonuissime 
decUHsati, cteteria arete et delicate obliqui canoellaiia, ad suturas impressiH, 
tmnidis, iuflatis, ultimo anfractu py^formi ; apertura oblunga, labro tenui, 
sinu indistincto, margine oolumellari cxcavatulo. 

Long, 7, Jat. 3*76 mm. 

Hah. Gulf of Oman, lat, 24"^ 58’ N., long. 54'^ 56' E., 156 fathoms._ 

• a daughter. 

t divinely bi^autif ul. 

X dim, of from the resombiaucev 
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An infiiitod Biicoinoid HpocieB, very delicate and l)cantifully cancollate 
throughout, which occurred not uncommonly at the above station in company 
with so many other, mostly minute, but hithorto unknown, mollusks* 
DAPnNELLA EPICriARTA^, sp. n. (PI. D. % 10 .) 

7), testa minuta, Rubpellucida, tenui, ohlongo-fusiformi, nitida, alba vcl obscure 
rttrarnineo-difTusa ; anfractibuvH 0, <juorum apicalos dolicatiHshne sij>» Jenie 
dooussati, emteris paullum ventricosis, fere laivilnis, sod irregulariter spiralitoi* 
tonuiftsirao liratis, ultimo anfractu iiitordum apud medium lu:vi ; apertura 
angusta oblonga, labro fere recto, incnissato, albo, nitide, intus simplici ; 
cainmolla recta, canali brovi, siiiu porobscuro. 

Long, 5, lat. 1*75 mm. 

Hah. Gulf of Oman, lat. 24^ 58' N., long. 56^ 54' E., 150 fathoms. 

A minute but puzzling form. The sinus and other Flourotoniid characters 
are so slightly expressed that it might at first sight be considereci an 
or even an OliveUa* The delicate decussation of the apical whorls shows the 
true rolationship. It is somewhat frequent at the above station. Some ex¬ 
amples arc almost smooth, the apical lira) being more or less obsolete. 

DAPIJNELLA HEDY A t, sp. n. (PI. I), fig. M.) 

D, testa fuaiforini, palHdo castaneo-brunnea, apieem versus, simul ac ad basim 
delicate puiiicoo-tincta ; anfractibus novem, quorum snbhyalini, caslain e- 
punicei, minutissimo decussati, tribus his proximis varioiferis, tribus uliimm 
rotundatis, tumidulis, uudique arctisMiine et pulebre decussatis, ad juncturas, 
gemmuliferis, gominulis microscopicis, nitidis, supra, infra suturas, spiraliicr 
caatanoo maculatis, ultimo anfractu dorsalitcr obscure bizonaio ; apertura 
oblonga, labro crassiusculo, intus la^vi. sinu hand prof undo, canali paullulum 
ad bjwim rofloxo, puniceo tincto. 

Long. 14, lat. 5 mm. 

Hab, Persian Gulf, Sheikh Shuaib Island, 16 fathoms. 

Though at first sight this little species seems to prosent a familiar appearance, 
it is really distinct from any species hitherto recognized. Gomf»aro it wdth 
7>. patula, live,, for instance : the chestnut markings are more or less similar, 
but the whole texture of the aliell is distinct, the minute geinuiulifcrous 
decussation, the elegant rounded whorls, the smallish oblong aperture present¬ 
ing notable points of ditforencc. 

DAPIINELLA EUPLIliOSYNE, sp. n. (PI. I), fig. 12.) 

A testa attenuata, gracih, albida, tenui ; anfractibus decem, quorum rjunluor 
apicales castaneo-sulfusi, minutissime decussati, cceteris vcniricosuiis, un- 
dique spiralitor arete liratis, liris gemmuliferis, nitidis, ina?qualibuH, numcro 
nltiraum apud anfractum tres et viginti ; apertura anguste oblonga, labro 
tenui, sinu baud profundo, canali apud basim producto, lato. 

Long, 15, lat. 4 mm. 

Hah, Gulf of Oman, lat. 24° 58' N., long. 50° 54' E., 155 fathoms. 

tWxflffToq pleasing, 
t sweet. 
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DoiilitloBS allied to f), hoholftma, Tteevo, but pojwefwin^^ two more whorls, 
while it is more graceful and attouuate througliuut ; poristonie not so etlusi*, 
canal more prolonged, and spirnl liratum more distinct and regular. Again, it 
ilifFerH in its beaded Hration from any form of J>, axin. Hoove, wluch it resein- 
bles in form, and which also occurs in the same seas. Were* it not for the 
al>sonco of columellar plication, it would more than resemble a Mi fra of the 
subgenns CanxHla, The peculiar beauty well merits for it the specific name 
proposed, of one of the throe Graces, 

CYTHAHA /^;AKr;.1iVm»S7J//l, sp. n. (PI. D. fig. 1?k) 

(J. testa pevgracili, fnsiformi, albida ; anfractibus fi, fjuorum 2J apicales obtnsi 
plani, minute scnlpti, cajtcris supra medinm tenuiter angnl<t8iK, dein r^ctis, 
undiqno longitudinal iter rudiliraiis, liris incnnspicuis, spiraliter liris crasxi- 
oribus succinctis (in ultimo circa 14) ; apertura angusie oblong;i,inins alb labro 
Hinu Into, baud profundo, iucrassato ; columella fere rocta, basi prulongata. 
bong. 8, iat. 2-r)0 mm. 

Hah, Gulf of Oman. lat. 24^ W N,. long. hG" r>4' E., 15G fatboms. Also Ini. 

JIO' N.. long. f>7’^ ii(y K., 88 fatboms, mud, 

A very ologant form, as implied by the specific name, with markedly obtuse 
apox, probably not quite full-grown. The coarse longitudinal line, crossed l«y 
more distinct, but equally J^ough, spirals, are cbaracteristic. Very rare. Since 
description, another example has boon procured, with perfect thickened lip, 
aimis broad and shallow. 

CANCELLARIA iTEIGONOSTOMA) LDSCINJA^, «p. n. 

(PI. D. figs. 14, 16.) 

C. testa parva, attennato-fusiformi, tenui, albida, vel pallide olivacooslraminea ; 
anfractibus septom, quorum tres apioales tunndi, vitrei, perla3ve8, cecteria 
longitudinuliter irregulariter sed arete costatis, ad suturas exoavatis, costia 
crassiusculis, undiquo transversim tenuiliratis, liris tenuibus superficiein totam 
ciruumambientibus ; apertura oblongo-ovata, margino columellari triplicato. 
Long. 11. bit. 4 mm. (sp, maj.). 

Hah. Arabian Sea, lat. 18® 68' N., long. 71*^ 45' E., 40 fathoms. 

This is the little specios alluded to by us in our former paper as having been 
dredged near Bombay, as above, in April 1901, It is allied to C. vuicronpira^ 
Ad. and Uvc., biit m«ch smaller in every detail. The shell is atlenuately spindle- 
shapod, thin, either translucent white or pale straw-olive, sevciv-whoriod, the 
three uppermost whorls being glassy, globular, and swollen, the remaining three 
or four closely but irregularly nbl>ed, somewhat excavate, as are nearly all Uie 
section TrigmoaUmia of CaftceUari0, suturally. The transverse line surmount 
the ribs and are not interrupted. The columella is thrice-plaited. 

KLEINELLA SYMPIES1A'\, ap. n. (PJ. D. fig. IG.) 

K. testa perforata rotundato-ovata, alba, obosa, oompressa; anfractibus 5, 
quorum 1J HpioalcH vitrei, perlaeves, casteris apud suturas gradatulis, vontrico- 

* s nightingale, 

f (rw/Aw<i<rrof, compressed. 
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sis, undique delioate decuf^atin, intoratitiiw quadratulb ; apertnra ovato4imafi, 
labro paullum incraBsaio, margins minute crenukto, supra late exoavaio. 
Long, 3*50 mm, 

liab. Gulf of Oman, lat. 24® 5^^ N., long, 56® 54' E., 156 fathoms. 

Only two species, of which the best known is K, cancdlark, A, Ad., from, 
Ooi'ca and Japan, have hitherto boea doscribed of this genus, and to tlieso we 
venture now to add a third. Undoid»ledIy, they have a close family allinity to 
each other: the A, $ympieHa may be known by its particularly obese and conn 
pressed form and tumid body-whorl; the umbilicus is deep and the outer lip 
minutely crenulate on the margin. 

Judging alone fi*om conchological grounds, the animal being absolutely un¬ 
known, we should assign to this genus a place near Ai^Amn, Montf t., and not, 
as suggested by some authors, consider it one of an outlying group of the Pyra- 
midolUdie. Indeed, were it not for the total absonco of the ooluraellar pliem, 
wo should n^gard it as a member of the genus just meutioned (.Ic^^ow). 

CYLWUNA {MNESTIA) hi ZONA, A. Adams* (PI. D. fig, 17.) 

Bulla (^Ci/iichna) Uumu, A. Ad. in Sowerby, Thes. Conch, pt. 11, vol. ii., 
p. 5115, pi. cxxv.,fig. i4H. 

Bah, Gulf of Oman, Maskat, 15 fathoms, 

A large) local form (alt, 7, diam. 3 mm.), which we figure, as contrasting with 
the Chineso examples in the Cumingian collection and with others. It is a 
species of wide distribution, beiug reported from Chiiw, Singapore, Fiji, and' 
Torres Straits. 

CYLICBNA JECORALJS, sp. n. (PI. D. fig. 18.) 

0. testa oblongo-cylindrica, delioaia, apud basini paullum olluss, apice imper¬ 
forate, plieato, subhyalina, supertioie Itevi, in’tida, entice posticoque spiraJiter 
striata, pallido livido-olivacea; apertnra pyriform!, supra angusta, intus 
oinerea, labro paullum offuso, iemii; columella obscurissimo piicata. 

AH. 11, diam. 5 mm. 

Hub. Persian Gulf, Gulf of Oman, Maskat, 15 fathoms. 

Without a knowledge of the anatomy of those small speoiots of Toctibranchs, 
it is often mere guesswork assigning them to generic positions. This species, 
however, seems best located in Cylkhna, in our opinion. It is a d(dicate, 
mod crate-sized species, of a peculiar hepatic tint, this Huggosting the proposed 
specific name. 

EETUSA OMANENSJS, sp. n. (PL D. fig. 19.) 
if. testa parva, cylindrica, albo-lactea, subhyalina,, tonui, supra, truncatulo 
apice fere immerso ; anfractihus 3, supra excavatulis, marginibus apud 
suturas aoutis^ prominulis, superficie omni spiraliter sub lento dclicatissitne 
striata ; apertura postloe Utioro, oblonga, axitice angusla, labro recto, ad 
basim rotundata ; columella obscure unipUcaia, margine paullum inorassato* 
Alt, 4, diam. 1'75 mm. 

Hah, Gulf of Oman, lat. 24® 66' N., tong, 50® 54' E., 150 fathums. 
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K most delicate and minute species, of the same character as Utrimlu^ 
fAaiuUun, Watson, from Papua Challenger *’ Rep. xv., p. GOO, pi. xlviii, fig, 0) ^ 
but that species is longitudinally striate. We follow Pilsbry (Man. Conch, xv, 
p. 20)1) in the nomenclature, and would refer to his reasons for the substitution 
of lifttma, Brown, 1827, for the more familiar Utrieulm, Brown (in parte), 
1844, wcw Bchumaoher, 1H17, 

AT VS FLAVOVIKENS, sp. n. (PI. I), fig. 20.) 

A, testa ovata, in medio tuinida, utrinque prod acta, tenuissima, subdiaphana, 
pallide flavo-virento, apud medium lasivi, niiida, antico, simul ac postiee, 
spiralitor pauoistriata, apice plicato, labro tonui, paullum eftusu ; H{>erturu 
anguRte lunari ; columella uniplicaia, * 

Alt. 7, diani. 3 mm. (sp. mHj.). 

Ilah, Gulf of Oman, Maskat, 15 fathoms. 

Allied to A. tortuona, A. Ad., from the Philippines and Torres Htraits ; the 
shell is smaller, and more green than yellow-tinged. Mouth narrower, Iho 
interior as well as iho posterior strim being fewer and less pronounced. Many 
exaniplCR. 

MATHILDA CARYSTtA^ , sp. n. 

J/. toflta gracili, fuaiformi, eleganter atteuuata, brunnea, brunncKmigra, vcl, im¬ 
primis, castanoa ; anfractibua 12—13, quorum apioalis lieterostrophus, pervi- 
trcuH, globularia, caitoris apud suturas impressis, binis pnecipuis lajvibns 
•carinis prtuditis, sexvel septem ultimis terminoribusasperis, omnibus aculis, 
prominulis, inierstitiis quadratulis, ultimo anfractu 2-carinato, quorum tres 
circa peripheriam maxime (xmspicui ; apertura fere rotunda, Jabro tenui, 
oronuiato ; columella alba, crasaiuscula, recta^ niiida. 

I^ong. 12, lat. 3 mm. 

Ilah. Persian Gulf, Koweit,10 fathoms, mud and sand. 

A very select species, having the vitreous helerostiophe apex so character- 
istio of the genus; turritelloid in shape, elegantly attenuate, the upper whorls 
with two principle carime and throe lesser keels, tUo lowest whorl nine-keeled, 
of which three, at the periphery, are the most important. The quadratcil 
spaces at the interstices, and lira) extondiug longitudinally over the lower 
earinaa, have a beautiful effect ns regards the sculpture. The colour is cither 
pale chestnut, dark chestnut, brown, or blackish. The two other species from 
the same region, M. graeUlima and smifa’/ipist which the latter has siuco 
occurred ih the Gulf of Onutn, lat. 24® 5B' N,, long. 66® 54'E., 156 fathoms), 
differ in sixe, colour (both being white), and, in the case of 3/. gracHUma, in 
aquareness of aperture, A general family likeness, however, pervades all the 
tnembera of this exquisite genua. ,This now species, and also the next, will bo 
figured subsequently. 

BOLASjbM (TOBmiA) ADMIRANDUM,Bp.n. 

8^ testa pam, depresso-discoidalb late peispeotive Umbilicata, alba, dolioala ; 
anfractibus ^uaiuo r, quorum apieaUs prof unde submersiis, huio proxim us 
• from the cheiitaut colour, 

t l*roc. Hooam, vei ij, pp. 380* pi xxil, 


232 JOVUNAL, BOMBAY NATURAL MIBTORY mCIEVY, Vol. XVL 


vitrouR, lume«con«, lawis, cflDteris doprowia, pulcherrimt^ 8ciilpturati«, juxla 
suturaH spirulitor oarinati«, doin tribw* lim minoribus, ciun carina fortiHuima 
spirali extorius euocincU, inter qnatn et peripheriam ]ira ininore intcrpoBiia^ 
periphoria tjuain maxinie acuta, pulolue ot minute ecUinulata, ultimo Biibtua 
ad bartira imprimis solco forti, deiiiduabuH vel tribuH oarinis splralibim con« 
spicuis preedito, carina supra uiubilicum, sicut peripheriali, puJehre Houlp- 
turata ot ochinulata, umbilico ipso simili moclo echimilis, ininoribiiH decorate ; 
apertura rotunda, peristomate tenui, carina peripberiali ad medium couspicua. 
Alt. 1*20, diatn. 3 mm. 

Hah. Gulf of Oman, lat. 24° 58' N., long. 50° 54' E., 150 fathoms. 

Among very IIumerouH examples of iS’.Melv„ which appeal's fre- 
Cjiiont from Bf>mhay northwards, throe specimens occurred of a far more select 
form, which is now described. Its sculpture is most elaborate, the very acutely 
keeled periphery, bordered (as is the inner basal keel) surrounding the umbilicim 
with short mucrouate creuulatious, in most distinctive. The two species of 
IIomaJajiiH found in the same dredging, and described earlier in this paper, are 
of a similar texture and bizarre aculpturo, especially as regards the aforesaid 
carinal ornamentation. 

With regard to the Mollusoa treated of in this paper, it will be well to 
state that four types are in the collection of Mr. K. It. Sykes, ris., 
refjUioinmdM, EttUma FLuxina Balluma^ and ClathumUa Byhmi, All 

the rest, with co-types of the last two just mentioned, will bo placed in the 
British Museum (Natural IJiMtory). 

EXPLANATION OP THE PLATES. 

Plate A. 

Fiff, 1. Emaryinula undtdaki. 

Fiy, 2. - (JiimHla. 

Firj, 3. CycioHlrema hrtijammuc. 

Fi(/, 4. - - svjijretnum., 

Fiij, 5. —— anneUarium, 

Fiij, d, - jiTowinnlum. 

Fhj, 7, ——. evahUopfervn, 

Fig, 8. Liotia romalm. 

Fig, 1). —— tfchiriacaullia. 

Fig. 10, Enida permca. 

Fig. 11. Ew:.heim Toimmidiatitiit. 

Fig, 12, Solariella zacallm. 

Fig. 13, Calliofttoma iJtrincoma. 

Fig. 14. Leptothijra rtibmii. 

Fig. 15, Trlchoiropm pulcberrhna. 

Fig. 16, Solarium {Torinia) cerdakum. 

Pirate B* 

Fig, 1, Solarium ahgmorum. 

Fig, 2. Fltixim Daliiana, 
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Fig, 3. HomalaxtH rotnla’^ailtannm. 

F$g, 4. -- oornu^-Affimouftf. 

Fig» fi, Cerrihium i^reeundum. 

Fig. 0. SmBmrslla irlheria. 

Fig, 7, FonKaruB {Coathouyia) umcarimlf^. 
Fig, B. Adeorhk axioUmna, 

Fig 9. Erato recotuhta. 

Fig, 10. —, var. haidochih. 

Fig. IL Eulifm deraggra. 

Fig, VI, Jihuohta ugbcbUb, 

Ftg, 13. - (Zfhtfui) regtiitomoidi^B. 

Fig, 14. EidtmBlla rarniamca. 

Fig, 15. Pieurotoma (Grirmula) nm arrhm. 

Plait 0 , 

Fig, 1. Sgrnola mumandamica. 

Fig, 2. MormiUa prrmrtm. 

Fig, 3. AcioopyramtH IntiUa, 

Fig, 4. —^bretiicula. 

Fig. 5. PyrguUna manonr, Molv,, vat. 

Fig, 6. Soala (ConstanUa) iniort^xta. 

Fig, 7, Naim (A lee try on) hitneroeam. 

Fig, 8. TritonitUa Somrhyana. 

Fig, 9. AfetMla dapknelloidea. 

Fig, 10, Murejr [(ktmhra) Marjorur. 

Fig, 11. PeriAternia eorallhia. 

Fig, 12. Mitra (Coaidlaria) diaconaUa. 

Fig. 13, Margimlla (GlaMla) akhymiata. 

Fig. 14. Titehra helickryaum. 

Fig-, 15. Drilliu dhm. 

Fig, 10. - philotima. 

Fig. 17. eofUitma, 

Fig^ 18. — granalella. 

Fig, 19, CMhurdia ojmniathea. 

Fig, 20. IJrillia Uiboria, 

Platr D. 

Fig, X, l)riUia aadar. 

Fig, 2. DaphmUa mreUlum, 

Fig, 3* —— Amphitritee, 

Fig, *4, ClatleufeUa Sykmt, 

Fig, 5. MangiUa comiMeaca. 

Fig^ 6, DggghmUa ikygaiHca, 

Fig, 7. OkUhurelia qui9guiUa, 

Fig, 8. JOaphndiu thia. 


m 
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F*tj. 0 , Oajfhndla 

Fiq. 10.- i)pivliiirta. 

Vu}, 11 . —-— hfAijn. 

/'’<'</. 1-. — Knphro^tjYii^. 

Ffff. IJ. Ciillttfi’ti tUiiiiiih‘.Anfja. 

Fufi^» 1 !•, i f. i 'anr(llai f(( ( 7 {odk 

7 ''///. l<i. Kii nulin . 

17. iUflu'h'Uf • \lt<i sim I hi A. 

l\(i, —— j4nn‘a(t 

h\(f, 10 . Itil7i i( ii}rnin> 

Huf 2iK -I/// jiarouitH 


' hi^fuiifd 

Ail , \ jr 



DESCRirTlONS OF TWO NEW SNAKED FROM 
UrPEli BURMA. 

( With a Plate^) 

r»Y (i. A, B(»l}LKKaKU, v.r^z.s. 

before tlw Bonihajf Natural Hulory Sociel// o'n March 1H05.) 

A siiuvll of lioj)tilos ooUootcxl in the neighbourhood (f Mugidx, 
Up]>or Burma, niy friend Mr, Herl>ert Hnm]doi), ami presented by 
fiiin to the British MuHeiini, eontains besides examples of little known 
iipeeies, such as Amnthosaura kakhkjimm^ Andors. (Calot^s Jetr.^ 
l>lgr.j, Dinmlon BeptenirioiialiSj (irtlir., and Amblifeephaln^ andersonHy 
Blgr., two snukos whieh tire evkleiitly new to Beienoe, ami of wlii(di I 
have mmdi pleasun? in semling desttripiions to tlio Ihunbay Natural 
History Booioty, 

Ou<;oi)oN nKUBKitTi. (IM. %, 1). 

Nasal undivided ; portion of rostral seen froni ai)ovo nearly or (juite 
as long as its distamte trom the frontal ; no internasals, the rostral 
wedgoi.l in between the nasals nml in eontmd; witli the jjnelVonials : fron¬ 
tal longer than its distanoo fr(»m the end of the snout , sln>rl<w than the 
parietals: no loreal, the pvndVoutal in contact with the second labial: one 
pr£o and one jiostocular : temporals 1 : ^^ix upper labials, third amt 

fourth entering the eye ; three or four lower lahlals in contact, with tlie 
anterior chin-sliifdds, wlibh aro long(^r than the posterior. Brmle.s in IM 
row's. Voiitrals 180-1 HO ; anal dividcul ; suhcsuidals 37-40, Dark grey 
above, with i'our dark hrowm longitmhual Imnds, the median pair Rc^pe- 
ratod by a yellowish brown vertebral strija^, which, anteriorly, may lie 
broken up into olongate, hexagonal, I)la(d<-odged spots ; an oiiliqtie 
yellowish streak on each nido of ili<^ nape, covergiug towards its lellow 
on the ocoijiui ; head dark brown, willi two yedlow’ spots on tlie sides, 
one in front of the eyo, the other hohind ; orange-rod l^tdow, almost 
every other ventral shield wntli a black »<juaro sjiot at the outer end. 

Total length SbO millimetres ; tail 80. 

Two sfveoimens, mnle (v. lOO ; c. .40), and lemale (v, 189 ; o, 87). 

This very well characterized epeoie.s lUffers from all those wdth wlii(!h 
I am acquaintml in luiving only 1«3 rows of smKs, a claimctcr asciihcd 
tx) the uivSiitficieiRly {leH<wiheJ (b dormle, iWiliold, in whiih the anal 
h eingle. 0. hrmucauda^ Gthr.^ is the only other species known to 
Wb the internasiU shields* 
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AMBLyOMPHAIUS HAMPTONl, 

(PI. lig. )J). 

liostral a little broader tlmn dtwp ; internabiils throe^fiftlis ilie longtli 
of the preefrontuls, wliicli enter the eye ; frontal slightly longer than 
})road, longer than its distance from the end of the snout, two-thirds 
the length of the parietala ; ani>raociilar about half the width of the 
frontal ; loreal neiirly twioe as deep as long; two prfcooulars and one 
postocnlar, the latter produced to below the eye, which is thus excluded 
from the labials l)y a narrow rim : temporals short, 1 + 2 : seven or eight 
upper labials, last longest ; throe pairs of large chin-slneldfi. Scales in 
15 rows, dorsals feebly keeled, Ventrals 202 ; anal entire ; »ub<}i»udals 
96, Body strongly compressed. Pale brown above, with numerous 
blackish bars interrupted on the middle of the Uick ; two black longitu¬ 
dinal streaks on the back of the head and nape ; sides of bead and lower 
parts yellow ; a few black dots on tho belly and under the tail. 

Total length 555 millimetres ; tail 150. 

A single male specimen. 

This species appears to be most nearly related to the imperfectly 
described A. modestus^ Tbeob., from Pegu. 

Explanation of tub Platk. 

Fig. 1. ()li<)odon herherti^ upper, lower, and side views of head 
and anterior part of body, and enlarged upper and side views of head. 

Fig. 2, Amh}yc4*phalus hampUmi^ hetA and 

anterior part ol body, and enlarged upper, lower, and side views of 
head. 




New SNAKES FROM SURMA. 

^ S.AmBlvosnKjj.'lua h«.irnT)ioT>»i 




BOMB NEW MOSQUITOES FROM (CEYLON. 

BY 

F, V. Thkobali), M.A., 

Cornmnniratf^d hy E. Ermd Green, F. E. S, 

(With Flatbs A & B.) 

A small oollenfioa of mosqultooh takna by Mr, E, E. (ireen ia Cf^ylon 
inoludod four nuw ^oiiera and now sputjios whiob ar«^ deacnbM 

hero, Bosulott thesu, a single 5 of l)ouitz% At^<^pM(•s dreepior ; 
ot Myzorhynchus harhirostrisj Van dor Wulp ; $ ot Giles Sicgomyni 
pseudotcBuiaia^ also 9 l\nniorliyncha$ UfjeVy Giles ; ( \tlej' tlgrijns, Graud- 
pre ; Mdnuonia annallferay Theobald—all new to the Island. 

Tlio Afii^pheles detepior shows, on examination of tli(^ S(‘ale^, to belong 
to MeigenN genus Anopheles ns recently restricted by mo. 

Some $ and ^ Myzomyia toss if, Giles, w^ere \ery pale varieties. No 
other fl])eaies in the collection htul any peculiaritioH. 

Two of the new genera Lophoceraomyia and Rachionolompa are of 
particular interest on account of their peculiar structure, the latter 
having a largo soutellar spine, the formei a strange modifu^ation of the 
vortioillate hairs which appear to form definite organs ; what purpose 
they servo is at present unknown. 

Genus MEGAUHINOB, Rob. Dos^oidy. 

Essai mr le$ tribu dea Ctilmdes, Mem, Sao, HUt, de FartSy ///./>, 412 

(1827). 

MkOARIUNUS MINmuS, ItOV. Pp. (fig, 1). 

Thorax shiny black with metallic bronzy scales, some blue and green 
wales at the base of the wings ; pleurae silvery white ; prothoraitic 
lobes blue. Head bronzy hrovm with metallic green and blue border 
around the eyes. Palpi long, acuminate and thin, deep violet; pro¬ 
boscis deep violet. Abdomen metallic violet and purple with creamy 
lateral spots, the apical segment coppery red ; basal lobes of genitalia 
deep brown. Legs brown with violet reflections, creamy at the liase 
of the femora and bulow the femora. 

$ Head black with deep bronzy brown flat scales behind and over 
most of the surface with sometimes metallic reflections and with 
motanic green and blue scales around the eyes. Two black ohaet® 
project forwards between the eyes and one on each side of the median 
Antonme brown^ the ^hasal joint large ai»d globular^ black with 
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a gr<)y »heeD at the #ides* (3lyf)eae hkiok ; pfabowjw JiMaHie \ialei. 
Falpi long, thm, luetallhy violet, aouiiunate • composed of four segments, 
the acuminate apical one slightly longer ilian the jwnuUimato segment, 
the penultunato and the prec<Mlmg one nearly eqiml (fig, 1 />); m the 
penultimate segment are a few short black spines. 

Thorax shiny black clothed mebdlic brassy flat scales oftwomises, 
mostly spindle-shaped, vitb a patch of pale bine ones at tbe base of tbe 
wings and a few rather short black spines ; just behind the joot of the 
wings are some large flat apple-green srjaloa. Prothora<nfl lobes clothed 
with flat mauve and pale blue scales , sijiitolhim black with wnall flat 
brassy, green unJ copjjory scales on tbe large inul lobe, dusky tncr on 
the lateral lobes; torder-bristles brown; metanotum dark-l)rown ; 
plourro yellowish-brown with dense flat snowy white bcales, Alnlomen 
ox{>anding apically, metallic deep blue and \lolet bjis>nlly and extending 
to tbe last few apical segmtmts winch are more brilliant, their basses 
with green and blue scales, their apical portions with violet anrl coppery 
rod, the apical segment and to some extent tlie basal lobes of the 
genitalia with fiery rod and co])pery scales; no ouudul tuft(fig, 1 c), but 
the two last segments have short, dense, black lateral hrist)eH;on the 
first segment is n large creamy lateral patch, there are also more oi 
less prominent bas^d creamy laU^ml patches to tlie other seginonih , 
venter creaniv yellow, exce[jt for tbe black apex* 

TiOgs iinilormly black with metallic violet HoaieR;fore ungm^t mv 
eipuvl, the larger unisorrated, of the bifid legs also unwjnal, and apparent-- 
ly simple, three of the hind .small, much curved, 0 <^uh 1 and Himpio* 
Wings (fig. Ic) small, soahis brown, those at the base showing violet 
reflcH'tions, tlie first sub-imirginal oej] so minute that it is soitrcely 
por<*eptible to the nuked eye ; second posterior cell tairly large and broad 
about half tbe length ot its stem ; tbe third long vein carried well past 
the oross-vems as a scaled vein ; supernumerary cioss-vem about 
times its own length nearer the apex of the wing tlmn the mid, mid 
cross-vein small, joining the posterior oross-^vein wluch k about five 
times the length of the mid^ Ilaltofes dull ochreous. 

Jjenpih of body 6 mm; of {lalpi 4 mm* 

; YMiyuntota, Oey^on^ 

Tim e^ptur ^: Matdb, (1008). 
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IWribed |>orfo(n(J. Whether ii mil 

in Mega^hinui or TokrtrfhyMhitfii^ ii in nut )M)h»U»1o io but I 
it iH u true Mcgarhmm. Itn small hi/o will al onoor separate it 
from nil known meiubors of the tw(j gpiieru. It is ako peculiar in 
having npiiio*^ or hrintles in the piano of n cnndal fan and in tlm very 
iniiuih) first tork-<tolk The nbdoiiion bUows all munuor of nudnllio and 
^Milor roflmdionH. « 

Genus STEGOMYIA, Tlmobald. 

Al0m. Cvlkkl Lf p* (IbOL) 

HrKOOMVU ANNUiXBOBTIlIH, UOV. bp. 

Hetid ormn\y grey ; proboscis black with a modian white arim. 
Thom^ brf)vvn with oreumy white Hcules soaftoreil over it, Ino^^t dense in 
Iron! ; plenne brown v\'ith white pnnela. Abdomen deep brown, tlm 
third, fourth and liilh segments w^ith l«isal median triangular wlilte 
Npois, ajtieal segments yeilowH^caled, lateral white njcdiin sfxits io ull 
the segments. Legs whh very narrow^ pale basallMUids to some of the 
fore and mid torsi, broader ones on the hind jMiir ; knee spots snowy 
white, also Iwse of hind femoni. 

? Head covered witli flat silky creoTriy grey scales w^iicli have a 
rusty brown hue at the sides when ssicn in sonio lights. Proboscis 
block with 0 clear median white hand. Palpi short, )>lack-scaled, the 
apex apparently truruiated. Anfenmo brown, Imsal segment testaoeous. 

Thorax hhujk clothed witli rather long, tlnck silky wliite an<l creamy 
narrow curved scales, mosi deusfdy in front and mtber broader scides 
in front of the HcuUdliiin ; goklen-hrown bristles project over the 
roots of the wings ; soutellum covered with small flat white scales 
and witli goldan^hrown border hrisllcs ; me^notum reddish-brown ; 
pleurjB brown with patches of white scales. Abdomen deep blackish- 
brown, the third, fourth and fifth segments with a basal white median 
spot, somewhat triangular on the fourth and fifth segments, the apical 
segments wHh yellowish and creamy scales, except the extreme apex 
which k bk<^k, no markings dorsally on the first and second segment, 
eacdi segment with' lateral median white sj^ots ; border-bristles email 
pate goktem 

I*egs brown with some basal wWte bands: on the fore tegs there is a 
narrow hmA at ^ base of the wsd first two tarsi; the base 

^ the S&mm paW than tjie remainder ; in mid legs traces of 
sMfiar {glia bands and a white pronflnent knee spot, on the venter 
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ihe whole foot is shiny crmmy white ; in the hind legs tlie greater 
part of the femora are white, the apex only dark and the white basal 
bands on the tnehitarsi and first three tarsi broader than on the 
other feet ; fore and mid ungues equal, uniserrated, the hind equal 
and simple. 

Wings with brown scales, fork-cells short, upper Iwder darker than 
the rest of ttie wing ; first snb-marginal longer and slightly narrower 
than the second pasterior cell, its stem nearly us long as the cell, stem 
of tl )0 second posterior cell us long as the cell ; posterior cross* vein 
some distance from the mid cross-vein, Ijateml vein scales mther long. 
Holteros witli pale stem and fuscous knot. 

Length 4 mm. 

Habitat : Poradeniya, Ceylon. 

Time of capture : January, (1902). 

' OlmrmtiouH .—Uescribod from a single 9. 

It differs from all known Stegomyias in having a handed proboscis 
and in thoracic ornamentation. The mid tarsi look all dull white in some 
lights ; this is due, 1 fancy, to the neutml surface of the segments being 
}>ule-soal 0 il. The thorax is slightly rubbed, but is evidently entirely 
covered with the pale wjalos whwh now and again present the same 
rusty hue as that seen in the head scales. 

Stkgomyia mkdiopunctata, nov. sp. 

Hi»ad with a snowy-white median area, black at the sides and with 
a few white lateral scales; proboscis black, unbandotl; palfu black with 
white apex. Thorax deep brown, the front with a broad area of large 
white scattered narrow-curved scales, tlio remainder with pale dull 
brown scales; soutellum white-scaled in middle, brown laterally ; 
abdomen black, segments with Imsal median white spots. Logs deep 
brown, the fore and mid metatarsi and first tamls with small white apical 
bands, ihe hind with broad white basal bands to the metatarsi and first 
tarsal, second tarsal all black, third nearly all white except for a minute 
black apex, fourth black. 

9 Head clothed with large flat scales, those on the middle Snowy- 
white, on each side black with a few white ones on the extreme sides, 
a few black bristles project forwards; olypeus bkok ; proboseis hkck ; 
palin black scaled with 8nowyp.white apical scales; antennae deep brown, 
basal segment black with a crown of snowy-whito scales., Thpfax de^ 
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brown oovorod with rather large irregular narrow-curved scales, those 
in tlie Muddle lu front being white, those behind and at the sides pale 
dull brown; scutoUum prominently trilobod, the medijm lobe with largo 
flat white scjales, the lateral lobes with large flat, dull brown scales and 
with browm border-bristles; pleuraj brown \vitli })atehes of white wiales. 

Fore legs brown, a narrow pale band at the base of the metatarsus 
and first tarsal, the mid legs the same, only there is a distinct snowy* 
whit(3 knee spot; hind logs with tlvc base and venter of femora white, 
the base of the ineiatarsi and first tarsal segment white, the second tarsal 
all black, the third all white but for a small black apex, lust tiirsal small 
all black. 

Wings with typical l)rown ^((^gom^dan scales; first snl>-niargiual 
cell longer and slightly narrower than the second posterior celt, 
its bas<^ slightly nearer the base ofihe ^^iug, its stem about half the 
length of tile cell; stem of the se^'ioud postetrior nearly as long as tlm 
cell ; post(3rior cross-vein abotil twujo its own length distant froin the 
mid. HuUeros with fuscous knoh, 

Lenyih 3 mm. 

Ifahitat : Poradeniya, (leyIon. 

Tim^ of capture : Novernl>or (PdOl), 

Ohservationa. —Des(!ribed from a single female in excellent condition. 
The curioiLs leg banding will at once separate it from all knowm 
Stegomyias. 

Genus TRrCHORHyNGHfJH, nov. gen. 

Head clothed vvltJi smull flat scales in front forming u broadish area, 
similar ones at the sitles, narrow-curved onovS over most ot‘ the median 
area and many nairinv upright forked om?s ; antenna) with long seg* 
merits, verticillate hairs scanty, th(> inteniodos densely hairy ; palpi of 9 
rather pnnninent, upical segment long, lightly swollen. Thorax with 
narrow-curbed scales, also the fw?utonuin. Abdomen and logs nonnal. 
Wings with dense »soales on the veins of the apical area, those on the first 
long vein and the branches of the swjond dense, intermediate in form 
between Onlex and Tseuiorhynolms, those on the upper braiu?h of the 
fourth shorter and bremder than the rest. 

This genus is very marked and comes between the Stegomyian group 
Httd the true Culex. It can nt once be told by the cephalic scale 

structure, and the densely hairy autennie are also V 017 oharaoteristic. 

7 
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Trichouhtnchub fxjsots, nov. sp. (fig, 2), 

Head brown with a greyish border around the aiid at the sidea 
composed of small flat scales. Palpi, proboscis and antonnie deep 
brown ; thorax tawny to testaceous brown • pleurfe pale ferruginous* 
Abdomen ferruginous to dusky brown, brighter brown lieneath. Legs 
deep brown, paler basally; unbanded. Wings rather short, fork-oeils 
short, 

9 Head (figs. 2, a, A <?.) v^dth small flat grey scales forming a broad 
border around the eyes and with similar flat scnUes at the sides, in the 
middle small dull golden narrow curved scales and fine black upright 
forked scales behind. Palpi (fig. 2, g.) short, brown, testaceous beneath ; 
proboscis brown, the testaceous hue present as in the palpi ; clypeus 
(fig. 2, A.) pale yellowish brown ; antennro ( fig, 2, d.) brown, basal 
segment pale yellowish-brown, very pilose between the verticels. 
Thorax bright ferruginous clothed with narrow-curved mouse-colored 
and dull golden scales and with numerous bristles of a more or less dull 
hue ; soutollum (fig. 2, c.) bright testaceous with small narrow-curved 
scales as on the thorax ; seven border-bristles to the mid lobe, meta- 
notum bright chestnut-brown ; pleurfe pale ferruginous with frosty 
sheen in some lights and a few pale bristles. 

Aklomen dusky brown, ferruginous brown in some lights covered 
with dusky brown scales and with rather short pale border-bristles; 
venter brighter brown. 

Legs deep brown, ooxfe and venter of femora paler ; ungues equal 
and siuiple. 

Wings rather short, the scales dense on the apical area, especially on 
the branches of the fork cells and on the first long vein, these scales 
broader than in Culex, approaching Tfeniorhynchus form ; fork-oells 
rather small, the first sub-marginal longer and very slightly narrower 
than the second posterior, its stem more than half the length of the cell, 
its baao a little nearer the apex of the wing ; stem of the second posterior 
as long as the cell; scales on the upper branch of the fourth vein rather 
brpador than elsewhere. Posterior cross-vein nearly twice its own 
length distant from the mid ; mid and supernumerary meet at an angle. 
Halteres pale, with faintly fusoous knob. 

Length 5 mm. 

Habitat : Peradeniya, Ceylon, 

Time of capture.: De<»ember (1901). 
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—Doftcribewi from a single 9 m perfect condition. It is 
M olisonre s|>eoie9, resembling a Culex, unless examined under the two- 
third power when its generic characters are at once seen both in regard 
to cephalic and wing scale structure. 

Genus PSEDWGRABHAMIA, nov. gon. 

Head clothed with narrow curved, upright forked and flat lateral 
acales, Mesothorax with narrow-curved scales ; scutelluni with small flat 
scales only on the lateral lolms, small flat ones on the mid lobe, except 
along the posterior bonier where there are narrow-curved scales; 
metanotam nude. Wings with rather broad cone-shaped scales 
especially on the baSfd half of the veins, thin lateral ones on the apical 
halves and rather broader ones on the stems of the foHk-oolls ; fork-cells 
^ort. Male palpi with the two apical segments rather swollen, also the 
apex of tlae antipeniiltimate; the apical segment bluntly acuminate, 
both enil segments with hair4ufts and also liairs on the apex of the 
antipenukimate segment. 

This genus looks very much like grahhamiay but can at once \>e told 
by the seutellum having small flat scales, not all narrow curved ones 
in that genus. 

PsmjDOOBA.BflAMXA MACULATA, noV. sp. 

Tljotax reddish-brown with two mthor indistinct small pale spots; 
pleurse with silvery punota. Abdomen with basal white bands. Eegs 
with mottled scales and basal white bands. Wings short with small 
fork-cells, scales mottled. Antennas of t flaxen; palpi brown with 
three narrow pale hands ; apical joint acuminate. 

9 Head brown with scattered greyish-wlute, rather broad narrow- 
curved scales, very small narrow-curved golden ones around the eyes and 
numerous black upright forked scales. Antennre deep brown, the basal 
globular segment black to brown, the base cf the second segment bright 
testaceous. Clypeus Waok; proboscis with deep brown, black and 
scattered white scales. Palpi short, with deep brown scales, except at 
the apex where they are white. Thorax deep brown with very small 
reddish golden-brown narrow curved scales nearly all directed posterior¬ 
ly; ornamented with four round silvery grey spots on tlie mesonotum, 
similar colored ones just in front near tlie head and another spot 
on the front of the root of the wings and scattered grey scales in front 
of the scotellum; pleurie brown with grey ptmoto; scutellum with 
mafl fliA white acadea only on lobes> small flat wHte ones 



m JOURNAL, BOMBAY NATUHAZ HISTORY SOCIETY, VoL XVI, 


on most of the modian lobe with a few narrow-curved pale golden on©» 
on its apical edge, with bright brown border bristJos^ Abdomen deep, 
blaokish-i>row'n with basal white bands and w'ith short pale goldtm 
bord(^r-bristlos. 

liegfl deep brown, tlie femora and tibiic and metatarsi with s(*attored 
pale scales, the knees white, metatarsi and first three lai^si of the fore 
and mid logs with kml pale Y(dknv to alnmst wdiite bands, last taml 
segment all deep brown ; in the liind legs all the segments have basal 
white bauds ; ungues of the fore aiul mid legs equal and nniserruted, 
of the hind equal and >siin{>le. Wings short with the fork-cells shoi^ 
the scales mottled brown and creamy grey ; scales on the basal areas 
of the veins and the median paired ones cone-shaped anti broad, the 
lateral ones on the apical lialves linear and very narrow, exoe}>t on the 
branches of the first fork-c(dl where they are hroadt^r ; on the stems 
of the fork-colls they are mu<;h broader and cone-sluipod ; some of 
the scales are as}Tnmetrical; first sub-marginal cell longer and slightly 
narrower than the second posterior cell, its base slightly nearer the 
apex of the wing, its stem about the same lenglh as the cell ; stem 
of the second posterior slightly longer than tlie c<dl ; posterior cross¬ 
vein not qtut(^ its own length distant from the mid (irciss-vtiin. 

Length d*8 to 4 mm. 

$ Anteniife banded lirowui and grey, jdnmo hturs bright flaxen. 
Proboscis not mottled as in the ?. Palpi long; the tw^o apical seg¬ 
ments and the a}>ex of the penultiinute slightly sw'ollon ; the apic«al 
segment about the same length but narrow^er than the })enuItimato, 
the remainder of the pal[)H looking like one long s<^gmeni, the jointing 
being invisible owing to tbe scales ; color deej) browui ; creamy white 
scales form an apparent band at the Imse of the twTj apical segments 
and there is another very narrow^ pale Ijand half way down the remain¬ 
der of tbe j)alps ; the tw'o apical segments have blackislj plume-hail's 
and also both shies of the apex of the anti-jieniiUimate sciginent. Jjegs 
as in the $ ; fore and mid ungues unequal, both uniserrated; the 
hind ones simple (? equal). Wings mu(di as in $. 

Ijengili 4*3 mm. 

Hahiiat : Galgamuwa, Ceylon. 

Time of capture : August (1902). 

Ohemations .—Described from two perfect 9’s and one The 
spaoies is very marked^ but unless examined micruacopically might 
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asily be pkoedin Grahhamia^Ytom wbioli il is separated by the small 
flat scutellar scales, 

Genus LOPHOCERAOMYIA, nov. gen. 

Head clothed with imrrow-ciirvod scales and nnnieroiia upright 
forked ones. Palj)! short in the 9 ; in the $ longer than the proboscis or 
only half its length. Proboscis swollen upicjdly. Antoniue normal in the 
9, verticillate and jfilose ; in the $ plumose, some of the vorticillate 
whorls inoditied into variously formed organs, ajiparently formed out of 
modified vi^rticillate hairs. Thorax clothed with narrow curved scales, 
also the S(!utellinn. Abdomen and legs normal. Scrdos on the veins 
on the api(‘al area of the wings dense, the lateral vein scales broader 
than in (hilex, those on tlie first long vein short and rather broad, upper 
costal h(»rd('r spiny, no lateral vein scales on the basal areas. 

This genus can he easily told on the ^ by the curious antennal 
organs and in l>oth sexes by the wing scales from Culi:,v which it ap¬ 
proaches in gonc^ral appeuranci^. I am also ch^crihing two new species 
in this genus from New Guinea and India in the catalogue of Gulioidte 
hi the National Museum, Budapest. 

Lovhookkaojuyia dnikoumis, nov. sp, (figs, fi, 4). 

Head brown with a grey border around the eyes; prolioscis deep 
broad slightly swollen apically ; palpi deep brown. Thorax tawny brown, 
pale at the sides; pleunn grey, green or [)ale brown. Abdomen deep 
chocolate brown, unbaiidod ; venter dull ochroous. Legs long deep 
brown, oxftept for i»ale coXiC juul venter of fomorn. Wings transparent; 
fork-cells small ; male palpi brown, aciiininate, longer than the 
proboscis, 

9 Head brown, clothed with narrow-curv'-ed grey scales and numerous 
upright black forked ones behind, becoming fewer and browmernear the 
front, thus covering most of the grey-scaled head and givitm it a browm 
appearance excx^pt around the eyes where the grey scales on]}' exist; 
clypeus testaceous ; proboscis Idack, swollen apically, about two-thirds 
the length of the w'hole body, labellns tesbiceous ; palpi thin and rather 
long, ttbont ono-fiftb the length of the proboscis, black sfjule<l; antennie 
brown with narrow pale bands and black verticillate hairs. 

Thorax shiny brown, olothed with narrow^ourved tawny browm scales, 
which become much smaller and almost black just before the scutellum, 
bristles long and black, scales at the siJi^ somowhat paler in certain 
lights^ scutellum pale brown with amaH narrow-curved dark scales; 
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metanotom pale brown ; pleune pale grey, dull wiilie or pale gre«n| 
almost nude. Prothoriicic lobes small, nude, i)alo brown. 

Abdomen deep rich chocolate brown to dull browm ; no banding or 
lateral spots; feorder^bristles pale; venter dull ochreous. 

Legs deep brown, rather long, the ooxfe and bases of femora grey ; 
ungues all equal and simple. Wings with the branches of the first 
eub-niarginal cell and the stem with rather long scales, those on the 
first long vein typical, also the spiny upper costal l>orJor ; other lateral 
vein-scales may appear linear, but when flattened are much broader 
than in a true Oulex; fork-cells short, the first sub-jnargiml considerably 
Imiger and narrower than the second posti^rior; its nean^r the haw) 
of the wing, its stem about half the length of the cell; stem of the 
second posterior as long or longer than the cell; mid cross-\'ein longer 
than the supernumerary, both united, posterior cross-vein longer than 
the mid nearly three times its own lengili distant from it; fringe dark 
and dense. 

Haltores with pale stem and fusoous knob. 

Length 3*5 to 4 mm. 

$ Palpi (fig. 4) long thin, longer than the proboscis by the last and 
nearly half the penultimate segments, with a few spines or hairs only 
on the two apical segments, the two segments nearly equal, black, 
remainder of palpi dull yellowisli-brown. Fore ungues unequal, unlaer- 
rated ; hind equal and simple ; mid t 

Antennal organs os figured (fig. 3 a, 6,). Wings with short fork** 
cells, the first sub-marginal considerably longer and narrower than the 
second posterior ; its base a little nearer the base of the wing, its stem 
about two4hirds the length of the cell; stem of the second posterior 
slightly longer than the cell; posterior cross-vein longer than the mid, 
sloping backwards and about two-and-a-lmlf times its own length 
distant from it ; with the exception of the apical portions of the veins 
there are no lateral vein scales, only a narrow single row of median 
ones. Halteres pale with fuscous knob. 

Ijengih 4 mm. 

Hahitat : Peradeniya, Ceylon. 

Time of capture : May (1902.) 

Observations ,—Desoribeil from two and several 9 V. It generally 

resembles X, fraudator^ Theobald and X. fragilU^ Theobald, hot the 
$ oan at once be told by the different palpi and antennal organs. 
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Qmm WYEOMYIA, Theobald. 

Mono. Ctdieul IT, p. 267 (1901)^ and III, p. 310 (1908), 
WtBOMYIA QRBMNir, n, sp, (fig. 5). 

Thorax brown with bronzy noales ; pletirro silvery white. Abdom« 
black with two pure white basal bands on the apical portion and with 
prominent basal silvery white lateral patches, triangular in form. 
Proboscis rather short, black : legs blaok, unlianded. 

9 Head entirely clothed with large flat brown tind violet scales, a few 
grey ones at the sides ; proboscis not much more than half tlie length 
of the whole body, deep blackish brown ; f^alpi dark-scaled with some 
creamy scales apically. 

Thorax sliiny black with large flat metallic bronzy, dull green and 
mauve scales ; scutollum with similar flat scales of various dull metallic 
tints ; metunotum brown witli short black chset©; pleurae testacieous 
with silvery grey spots. 

Abdomen black, the dfth, sixth and seventh segments with basal white 
bands, the sides of all the segments with basal triangular white spots, 
most prominent on tlie basal segments; the alxlomen is compressed 
hasally, depressed apitmlly. 

Legs blackish ; venter of femora pule imbanded, rather thick; ungues 
small, equal and simple. Wings with brown scales, tlie lateral vein- 
scales linear, ratber dense, first sub-marginal ceil longer and narrower 
than the second posterior cell, its stem about two-thirds the length of the 
cell, stem of the second i>osterior as long as the cell; posterior cross-vein 
nearly twice its own length distant from the mid. 

Ijengih 4 mm. 

^ Head clothed with flat dusky scales ; antennm (fig. 5) brown, the 
lower third with the long verticillate hairs, upper two-thirds with dense 
fihort hairs only, except for one group of three or four long ones towards 
the middle of the short-baiy’ed area; palpi small, black-scaled; 
proboscis ratber longer than in the 9, block. 

Thorax clothed as in the 9 ; protboraoic lobes white-sealed. 

Abdomen black with rich violet reflections and with basal lateral white 
triangular spots; apical segment expanded, basal lobes of genitalia very 
large, scaly and hairyv Legs brown unbonded. 
length 4 mm. 

; Bsradeniya, Cleylom 

Tim February (1902). 
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Ohserv^afions .—Described from a perfect $ and 9 • is the only 
member (if this group yet found in Coylon. The general a}ipearan(.*e at 
once sojinrrites it from all allii^d forms, (ixt^ept Phomomyia lomjlrostrig, 
but the [iroboseis is sliorter and nol longer than the body as in that genus. 
The im^taiiotul (dujp.tic are ditfieult tosiK^jand the strange $ anteiiHEe 
are lather contorted, so only a diagramatic fignn» is given. 

KACIIIONOTOMYIA, nov. gen. 

Head clothed with flat scales only; ])alj)i inoderato sized in 9; 
proboscis lofig, as long as the whohi body ; anieniiie of 9 densely pilose, 
hairs rather long. Palpi moderate idavate. Thorax clothed with 
spindle-shajiod scales; scutellum drawn out into a large iliick bacdc** 
wardly projecting spine hidiiig to a large (Extent tlie nu^tanotinn, on tljo 
basal area of the soutcdlum flat soah^s which also ocjcur on the Ijase of the 
wings, tlie >pine with scales also, sonui flat, some on ventral surface 
forke.d. Ahtloinon normal, hut the seades large and rather loosely 
applioil, gi^'i^g a faint rugged appearamte. Wings with rather short 
fork-cells, nuMlian seales on the hranolu^s of the second long vein thic.k 
and dense, also on first long vein, lateral v(dn scales scanty, linear but 
broader than in CnU^^v ; upper costal border spljiy. Logs normal. Male 
unknown. 

Thi s genus is very marked owing to the strange scutellar pnxjoss. It 
is the only genus in which I have seen any marked structural pociilia- 
rity in the s(mtellum, all otlmr genera having tlie sctutollum simple 
(Anophelinm and OoretbriiirD) or irilobed ((kilcina], &c). 

Uauhionotomyia CEyroxENHiK, nov. sp. (fig. C). 

Head brown with dull violet reflections and a grey border around 
the eyes; palyi, [)roboscis and anteniiHi dark browm ; ])roboHcis as 
long as the body. Thorax l)rowm to testaceous brown, pleuraj bright 
clear brown with somo silvery white scales ; sontellar spine brown. 
Abdomen (h^op brown above, ochreous bnlow^, neither banded nor 
spotted. Legs deep brown, pule testaceous at thoir bases. Wings 
with brown scniles. 

9 Head clothed with largo flat scales, brown in some lights, dull 
violet in others, around the eyes a border of dull while or grey scales ; 
two black bristles project forwards between the eyes and traces of 
others ai the sides ; proboBcis deep brown, as long as the whole body, 
curved upwards; fuilpi deep brown ; small, but prominent clavate; 
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untennad deep brown with grey pubescence, and Wack verticillato 
hairs ; the globular basal segment with a grey sheen. 

Thorax varying from deep brown to bright testaceous brown covered 
with irregularly placed rather large flat spindle shaped scales of a 
brown or bronzy hue, in front and on the prothoracic lobes small 
rounded flat grey soales, over the roots of the wings some larger 
flat scales, pale brown, grey or dull creamy colored, those at the 
sides also larger and flatter ; a few short brown curved bristles in front 
of the base of the wing and a row of long ones over the base curved 
backwards; soutellum (fig. 6, a, 5,) deep brown, sending out a large thick 
tapering blunt process backwards, covered with flat scales of dull grey 
hues, the scales on the process smaller than on the liase, the process has 
also small thin forked scales below and is pale apically ; metanotum 
chestnut brown; pleur® bright brown with flat white scales. Abdomen 
covered with large flat brown scales above showing dull violet reflec¬ 
tions ; ventrally dull oohreous, apparently no border bristles and the 
large scales rather loosely applied to the surface ; apex with a few 
bristles and some small fine black scales. 

Legs rather long and thin, deep brown with dull violet and bronzy 
reflections in some lights, ooxee bright brown with some white scales ; 
femora with dull wliite scales beneath. 

Wings with the fork-cells small, the front sub-marginal longer and 
narrower than the second posterior, its liase about level with the base 
of the second posterior cell, its stem very nearly as long as the cell, 
stem of the second posterior also nearly as long as the cell; posterior 
cross-vein a little more than its own length distant from the mid, the 
mid and supernumerary meeting at an angle ; scales on the branches of 
the second long vein and on the apex of the first rather broad, flat 
and dense, on tlio remainder of the first rather spinose, On the other 
veins the lateral scales are linear but thicker than in Culex, rntnlian 
vein-aoalefi ^rigle; upper costal border spinosoi 

Halterea with small yellow scales on the stem, dusky on the knob. 

Xm 0 ih 4 mm. 

X Peradeniya, Ceylon. 
of : October, (1901). 

0Wrt?a#i(»n«^-^Descrih6d from a single perfect specimen, except 
for the yxngim* It is a very ohscure-Iooking insect except for the 
•tiange 
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EXPLANATION OF THE PLATES. 

Plate An 

Fig. 1. Mbgarhinus MtNiMtis, n. »p. 

a. wing of male. 

b. pulp. 

c. anal segments. 

Fig. 2. TriohorhynohUvS rueous, n. sp. 
a. head. 

h, prothoraeic lobe. 

c. s^jutellnm. 

d. antenna. 

luva<l (side view). 

/. frontal hairs, 

g. palp. 

h. elypens. 

Fig. 3. LornocRRAOMTiA uniformir, n, sp. 

Antenna of iriale, 
a. enlarged vortioillato hairs. 
h. scapal knob. 

Plate B. 

Fig, 4. Lophocbraomyia itniformis!. 

Palpi and proboscis of male. 

Fig, 5. WyBOMYIA GREENH, H. Sp. 

Antenna of male. 

Fig. 6. Bhaohionotomyia obylonensxs, n. sp. 
a. scutollum. 
h. soutellar process. 

c. inetanotum. 

d. palp. 



261 


DESGEIPTION OF A NEW SNAKE FROM BURMA. 

OLi(iiom)i4 MoJDoggalu. 

By Capt. F, Wall, i.m.b., o.m z.s. 

{iUad lief or $ Bombajf Natural MUiory Society ou 24 Novemher 1904.) 

TWs speohoon was obtained at Sandaratig, Burma, by Mr, E. 
McDougall, after >ivbom 1 have ventured to call ii, 

Tlie description is as follows. Male ? 

Length—13| inches ; tail If inches. 

Rostral in oontuct with 6 shields, of which the sutures with the inter- 
nasals and nasals are subeqiial, and larger than the 1st labials. Portion 
visible above greater than distance to frontal. Internasals a pair ; the 

suture between them sub¬ 
equal to tliat between the prse- 
frontal pair, about one-third 
the internaso-j»ra!frontal su¬ 
ture. Prmfrontals a pair; 
the suture between them 
al)out one-third the pr^fron- 
to-frontal suture. In contact 
with intemasal, nasal, 2ud 
labial, preeocular, supraocular, 
and frontal. Frontal in con¬ 
tact with 6 shields ; the sup- 
raocmlar suture rather larger 
tliuu the rest, which are sub¬ 
equal ; length much greater 
than distance to end of snout, 
equal to parietals, about one- 
tliird greater than supra- 
oculars ; breadth about three 
limes each supraocular at t 
point opposite the centres o 
the eyes. Nasals undivided 
in contact witlt the 1st anc 
2nd labials ; nostril lying ii 
the middle of the upper half o 
the shield, Prccoculars one 
0 p.i»OT.<x 6 .) oot extending on to crown 
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Eye moderate; pnpil round, Poetoeutars one. Temporals one anterior 
in coutact with two labials, the stiiure with the 6th about twice 5th« 
Lahiah 7; the 3rd and 4lU touching the eye; last two largest, subequal. 
rin^l^r^ur snlilinyuaU larger than posterior; in contact with 4 infralabials* 
.Posterior sublinyuals in contact with one another, and with 4th 
infralabial. Pentagonal is the 4th and much the largest shield of 
the series; in contact with two scmles behind; broader tluin posterior 
Bublinguals, The first infralabial suture is about half that between the 
anterior sublinguals. Scales two heads lengths l)ehind head 13; midbody 
13 ; two heads lengths in front of vent 13, All rows subeqiial, even laat 
not enlarged. Apical pits and keels absent everywhere, Supracau^- 
dais in even rows; midtail 6, end in twos (2 rows), fusion at the steps 
from the eights downwards effected by the blending of the two rows 
lying uppermost on each side. Venlrals 200 ; evenly rounded ; the 
ultimate row of scales barely visible on either side. -4naZ dividesd, 
Suheauiah 39; in pairs. Colour dusky-black laterally, with a rufous 
brown, vertebral stripe from nape to tip of tail involving the vertebral 
and half the adjacent row; this stripe is edged by a series of linear black 
spots, most evident anteriorly. A linear black line on the confines of 
tlie 2nd and 3rd rows above the ventrals, interrupted anteriorly, and 
ending at vent. A supra-anal black Kar and another subtenninal, 
caudal, black bar. Head blackish. Rostral rufous-yellow, blotched Mack 
below. Labials mottled black and rufous-yellow, A rufous collar in¬ 
complete vertebrally. Chin, and throat rufous-yellow, mottled black in 
the sutures. Belly black, mottled fawn. Beneath tail black laterally, 
crimson centrally, the colour of a ripe yew-berry, and reminding one 
of the tail of Simotes cruentafus. The heed is of the same calibre as the 
body, the neck very little evident, and the body wonderfully protracted 
and of even girth thronghout. 



PLAGUE, RATS AND PLEAS. 

By Oafx. W. G. Liston, 

(With Platbs A, & B.) 
before ihe Bombay Natural History Society 
on 24:<A November 1904.) 

You may, perhaps, think that the choice of such a title for a paper to 
be read before a Natural History Society is somewhat out of place, and 
would have been more suitable for a medical gathering. Perhaps you 
are right, but I feel sure that the subject has a proper place under the 
oircumstances. Wo are daily becoming more aware of the important 
part played in the spread of disease by the numerous animals and 
insects which surround us, and, as you will learn in the course of my 
remarks, plague is a disease which is pre-eminently dependent on such 
surroundings. A knowledge of Natural History is becoming a more 
important, 1 may say an all-important, branch of the medical pro¬ 
fession. Quite apart, however, from such facts, plague is in the midst 
of us, carrying on its deadly ravages, and adding daily to its already 
nnoountable death roll hundreds who, through ignorance of its mode 
of spread, fall victims to the scourge. Any ray of light shed into the 
darkness which surrounds the mtiology of this disease should not be 
confined to the medical world, but be cast upon the people that they 
may, perhaps, be enabled thereby to grope their way through the dark¬ 
ness to a place of safety. 

You will appreciate the relation between Natural History and 
plague when I define the latter as a rat-disease. Not unfrequently, 
under favouring oircumstances, it is communicable to man. The disease 
among men, therefore, might almost be said to be accidental, and cer¬ 
tainly avoidable if there were a distance between rats and men. Tlie 
communication of the disease to man is conditional on the propinquity or 
distance of rats and men from one another, and is dependent partly on 
the habits of the former and partly on the modes of living of the latter. 

The ideas embodied in the above definition are not new. That 
plague is esseotially a rat-disease was known to the ancients. 
We find the dfsaase attributed to these animals by the priests 
and diviners of the Philistines, who instructed the people in these 
words—** Hake images of your emerods and images of your mice that 
mar the land/* They were to do so as a trespass offering to the God 
of Xsrari* In the Bagavathi Purans tlm people are advised at the 
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momont rats fall from the roof above, jump abont, and die to leave their 
homes with their friends and relations, and t6 live in the plain. (^) In 
Kuraalm, where the disease has been known for long, tlie experience of 
the inhabitants has taught them that when rata die it is time to quit 
their homes for the jungle to save themselves from plague. It is stated 
in a report of the outbreak of 1884-d5 that the apimarance of the 
disease in a village had been observed to be preceded by a mortality 
among the rats of the village.’' Coming to more recent times, 
liankin, in reviewing the various circumstances that jirodiioed plague 
in Bombay, inferred that the incidence of Plague in localities and houses 
was in relation to their aocessibilty to rats rather than to filth, over¬ 
crowding, &c. ('*) Simond also came to a similar conclusion from bis 
experience of the disease. (^) 

Dr. Ashburton Thompson, from his experience of the outbreak of 
plague in Sydney in 1900, formed the opinion that plague-nds consti¬ 
tuted the sole source from which the infection was communicated to 
man. (^) Dr. G, J. Bhickmoro, formerly Chief Plague Medical Officer, 
Port Elizabeth, very clearly and conclusively proved that the epidemic 
in that town was altogether spread by rats. He writes: “ To sum up 
shortly, in places where infootoJ rats were found, plague oases followed ; 
and in places where there were no infected rats, only four cases of 
plague occurred, and in these cases the source of infection could not be 
traced at all. In no case was there direct evidence of man-to-man 
infection, and in most cases the possibility of it was definitely exclud¬ 
ed.” (J) I need not quote further in this connection. It is absolutely 
(tertam that rats are the most important factor in the spread of plague^ 
If plague is a disease of rats, then it is likely that the disease may have 
its own distinct laws of origination and continuance among these 
animals, man becoming affected chiefly w^hen the disease is most pre¬ 
valent among rate. It is precisely this study of plague among rats 
that has been neglected. Before any progress in this connection can 
be made, it is necessary to know something about the life afid habits 
of rats. 

Whst do wo really know about rata T Very little. Now this is one 
maon why I am reading thia paper before yon to-day. You are all 
natnraliata and, no doubt, keen oteervera. May I ask yon to direct 
your attention to ratsf Any notw upon the habit* of these 
irtJl be tbankfoUy reoeived by nw. 
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Lot me here discuss some of the important facts connected with the 
habits of rat>«, which have a bearing on the development and spread 
of plagtie, so far as they are known to me. In the first place, of you 
are aware, there are various genera and species of rats, 1 have tried 
to classify (more or less casually, I must admit) the Indian town or 
village rats ; but I have completely failed. There appear at first sight 
to be many species. I visit^xl the British Museum when at home, and 
saw Mr, Oldfield Thomas on this subject ; and he assured me that any 
rat I sent from Bombay would be likely to be either a Mus rattug or 
Hu$ (lecumanug. 1 was discussing this matter the other day with a 
member of this Society, Mr. Aitken, and he suggested that it might 
be as easy to classify pie-dogs as the rats in Bombay, I am inclined 
to agrf>e with him. There is apparently one fact evident that Mr. 
Oldfield Thomas is quite right in distinguishing only two t^ry distinct 
specjios of domestic rat— decumanus and Mus rattus, 

Mng decumanus, the brown rat or Norway rat, is a largo rat 
which in European countries has gradually displaced the smaller 
black rat, Mus rattus. This brown rat is much more a burrowing 
rodent than the black rat, and likes to live in drains and cellars ; while 
the black rut prefers the roofs of houses and even trees to live in. The 
black rat, then, is, in a truer sense, a domestic rat; and it is the common 
domestic rat of India, This fact is an extremely important one from 
the yK)int of view of plague. The immunity of European countries In 
dhe present day can, to a large extent, be attributed to the ousting 
of the black rat by the brown rat. The changes in the habits of man 
in European countries within the last two or three centuries, the 
development of drainage systems, the separation of workshops from 
dwelling-houses, the isolation of granaries and stablea from human 
habitations, has led to the extermination of the black rat or at leivst to its 
separation from man. The opportunities for the infection of man with 
plague from rats have thereby been lessened, and, consequently, in 
Europe the development of plague in rats runs almost independently of 
the development of tlie disease in man. No more striking instance of 
this can l)e given than the experience of Glasgow. (^) Plague first 
broke out among the people of this city in the autumn of 1900; thirty- 
six attacks, with sixteen deaths, was the result of this epidemic. The 
origin of the disease could not be (wioed* All the cases were more or 
loa^ toociated with one another, and arose chiefly from three houses in 
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which “mkes*^ were held over the bodioa of individuals who Imd died of 
plague in the bouses, At the time of this epidemic no rats wore found 
afflicted wiA plague. There is good reason to believe, however, that al¬ 
though not found, yet the epizotic actually existed ; for, after an interval 
of a year, a seoond ontbreak occurred, this time among individuals 
associated with a rag store. Rats affected with plague were found here, 
and continued to be found affected witia the disease in various parts 
of the city at irregular intervals, for a period of two years. The only 
epidemic plague associated with this epizotic plague was that which 
occurred in some five individuals who worked in the rag store, and in 
other five individuals wlio worked or lived in the cellars of the (Central 
Hotel. Plague-infected rats wore found in the basement of certain lea 
rooms in Gordon Street. A rat warren was discovortxl, which, when 
the burrows wore broken up, gave a bag of 07 rats which had either 
been killed or found dead. Of these 67 rats no loss than 40 had plague. 
Rats affected with the disease were found in other places, and con¬ 
tinued to be found, as I have remarked, for nearly two years; but 
no plague occurred in men. It is evident we were here dealing with 
epizotic plague among rats of the species Mus decumanrtt^ You note 
the diseased animals were found in cellars and burrows—places 
whore rats of the species Mus decumanus are generally found—places 
where they were more or less isolated from roan. Had the epizotic 
ooourrod among tats of the 8{)ecio8 Mua raUus^ which inhabit houses, 
a very different tale would have been told. It is interesting to note 
the gradual disappearance of plague from Europe about the end of the 
17th century—a time which was coincident with the invasion of the 
brown rat and the displacement of the black rat by that speoieH. The 
species of rat affected by the disease has an important bearing on the 
spread of plague in man, not from any inherent difference in susoepti- 
bility to the disease in the particular species of rat, but because of 
the habits of the species. Another important diff(^i*dnoe will be noticed 
when I come to describe the fleas infesting these species of rats. 

Now while there is the striking difference in the habits of the 
two species of rats, we have equally striking differences in the habits 
of the people inhabiting Europe and the East. I have referred to tlie 
fact, that, perhaps, the invasion of Europe by the brown rat may have 
been aided by the change in the habits of the people. As pucoa 
hoildings began to be erected, as drainage system dovolopod, as ^tobies 
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were separateJ from (Iwelling-houses, as shops, warehoURos, and 
granaries were no long<ir used as human hal)itatioiis, as stone and 
wooden floors displacanl mud and rnsh-ooverod ground, as beds became 
used in place of heaps of stniw, so the lilack rat was driven from its 
haunts and the brown rut Imd it all his own way, Man and rats were 
soparatod from one another, and plague ceased to trouble ; for, sls will 
be shown later, imiii plays an important part in spreading the disease 
among rats. 

A)i observant oorrospondeut, the Rev. J. H. Lord, who is nnudi 
interested in the origin and spread of plague, very briefly puts it as 
follows:— 

“ What a timid and fwiared animal a rat is at home, living away in 
sewers or liarns or hay stacks, as a rule only occasionally venturing 
among men. But here, in India, on the contrary, it is a confiding, 
almost domestic, animal, encouraged to impudence by the very aversion 
of Hindus to the destruction of animal life, while, on the other hand, 
modes of human life out here cause masses of people to live huddled 
together in what are almost lianis and warehouses, in closest contact 
with rats ; and throughout the East it is more or less so, and I would 
even suggest that the plague has been able to catch on at various places 
more or less aooording as conditions are similar or dissimilar to what 1 
have described, at Alexandria, the Cape, Lisbon, Glasgow, &c.; 
also, when the plague in the Great Plague of London did catch on 
there, was it not perhaps because people were living a good deal in the 
insanitary way, then, as to overcrowding and contact with rata, &c., 
that they do in the East now ? 

So much for the difference between the two species of rata, the habits 
of each species, and the habits of man, which bring men and rats more 
or less in oontact witli one another. 

Rats, like men, are gregarious creatures; they have their communities 
in each town or village—communities which have little or no intercourse 
with one auotlier. They have their maharwaras and buniapuras ; some 
live upon the refuse of the people, others install thamselvea in the gran¬ 
aries of the rich; little eommunication, as I have said, takes places 
between these eommuntties, but still less communication can there be 
between the rats of one town and those of another, except through 
human agency. Onr high seaways, railways, and cart roads, all of 
them channels for the oonveymioe of merchandise, act abo as a means of 

9 
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commiinioiition Ijotween tlio rats of one town with those of another ; 
stray individuals are carried along with merchandise ; stowaways, as they 
might be caiU^, are taken from one town to another. This is only a 
chance moans of comrannication between mts of one placio and those of 
another ; and the chances are, of course, greater where the means of 
convoyan<;e is larger, Ships transport nits, therefore, in this way much 
niore frequently than railway trains, and railway trains more frequently 
tlian carts. 

Another hahit of rats must here l>o considered, a habit too in which 
they resemble un(Mlucated men. On the occurrence of any unusual 
mortality, from any cause, among a community of rats, they quit tlie 
])Iaoe where the mortality has occurred ;—they inigralo as a community. 
In this way infection is often communicated from one community of rats 
in a village or town to another in the same village or town. Here a 
fresh focus of infection may in consoqttenoo Im set up. Occasionally 
some individuals of such » migrating community may seek refuge in a 
ship or railway train or cart, and may carry this infection tlirough 
human agency to another town. This is one imporfamt way in wliich 
plague may bo spread from one place to another by human agency. 8ea- 
jjori towns, as will he understood from what has been said above, are 
most frequently infected in this way. I would instance Sydney, Pori 
Elizabeth, Durban, Lisbon, Glasgow, elo. 

But there is another means of communicating the disease by means 
of human agency from rats of one town to those of another town, which 
will he discussed later when the part played l)y fleas in the spread of the 
disojiso is considered. I mention this fact here because^ it beciimes 
possible only in connection with the migrating tendency of rats. 1 need 
hardly dls<jus8 at length this migrating instinct (shall I call it f) 
which impels rats to shun places which are associated with their death or 
destruction. Who hm not sot a trap for rats and found, that after two 
or three have been taken, the rats will not look near the tmp again ? 
Who has not noticed, that if a good dog or cat is introduced upon rat- 
infected premises, after a few of the animals have \mt\ destroyed tlie 
others disappear ? Who has not noticed, that poison placed for rats will 
cause the disappearance of far larger numbers of them tlmn are actually 
destroyed by the poison? This habit of migration, due to fear ofdestruo- 
tion, is a very important habit of rats in the spread of plague. 1 should 
like, however, to emphasize the fact that the extent of the migration is 
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proportionate to the severity of the destruction. Thus, if a trap is set, 
say, in one room which is frequented by rats, they will probably quit that 
room for a neighbouring room. But if a wholesale Jostruction is produced, 
as by ]ilaciag poison in several places in a house, tlio mis will quit the 
house completely* Just so is it witl) plague* If conditions are such 
as 5vre unfavourable to the rapid spread of the disease, the infected rats 
may linger on in a particular house, not being so thoroughly Kjared by 
the moderate mortality as to quit the house ; infection may thus sn\ouldor 
on in a particular house till the conditions become favourable to tlio 
extensive spread of the . disease. I shall now consider what these fnv> 
ourablo conditions are. They are associated with the breeding season 
of rats, and are due to the increase in the number of sasooptiblo in¬ 
dividuals and the multiplication of fleas, the carriers of infection. 

The season at which the greatest number of young rats are present 
lias a twofold influence on the spread of phigue* In the first ])laco, the 
arrival of young members among the oommunity increase the number of 
individuals susceptible to the disease. 

In the second place, tlie breeding season is, os a rule, the period of 
Increase of the fleas which are peculiar to the rat. You must h<^ 
tamiliar with the fact that kittens and pupjues are especially covered 
with floaSk If you wish to get a particular flea which has a certain 
bird for its host, your best chance of obtaining that spocnes of flea is to 
find the bird’s nest. So precisely is it with the rats. Hat fleas arc 
most numerous at the time when young rats are most Dumerous, I 
fancy 1 hear somebody say : “ Oh I rats brood all the yojir round ; tlu^y 
have no seasonal breeding time.” This is true and it is not true. Hats 
do often brood all the year round ; hut 1 am equally certain tluii there 
is a season when more young rats are found than at any other season, 
and this season in Bombay is preoisoly the plague season. This is a 
very diffiotdi matter to piwe, and I should bo very much oldiged if 
any member could devise a practical method by which it could bo 
proved. My Inference has been mode from observing the number of 
young rats brought to the Laboratory at oerhiin seasons, and liv 
noting the number of pregnant females which come tor w 

exwnination. 1 am sorry, however, that I have no figures to offer 
wherewith to support my observation. 

An epiaootic of plague among a rat oomrmmity is very often tvssocjiatcil 
wii^ a sudden and extentive spread of tibe disot^ pro]K>itiou m 
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there are more siiBeeplihle individuals present in that conmuinity, so the 
disease spreads more rapidly and extensively. A large number of the 
rats (lie from the disease ; the rats become scared and migrate. The 
conditions in such a migrated rat ooinmmiity now are (1) there are a 
number of individuals which have recovered from the disease, and are 
therefore immune. (2) There is a greatly reduced inimbor ol‘ indivi¬ 
duals susceptible to the disease, because^ of the largo nuinbto* of deaths 
ainong the susceptible, (d) There are a few individuals whith still har¬ 
bour the disease and wliicdi have escaped with the others. (4) There is 
a greatly reduced number of fleas among the community, the itd’ected 
fleas having for the most part been left behind. These are conditions 
whore the chances of infection are greatly reduced,—w'here it is possible 
for one case to frllow another only in slow succession,—wbere tlio panic 
of the rats, by the reduction of the mortality, has been quelled. Time 
passes; the disoaso smoulders ; gradually the rats return to their i hi 
haunts, whore above all other places they find food and shelter. The 
favourable bre(Mling stiason comes round again, the number of sus¬ 
ceptible individuals rapidly increases, and the number of fleas pari pasm 
is multiplied. Conditions are re-established for a fn^sh and extensive 
outliurst of the disease. Numbers of rats die from the disease* Again 
the rats migrate, and plague attacks man. It is thus tliat I would 
explain the seasonal ondomicity of plague. 

in the above remarks I have endeavoured to show the importance 
attaching to the particular species of rat inhabiting any place which 
may bo subjected to plague infection. The black rat, rattm, the 
common domestic rat of India, of which there are prolmbly very many 
varieties, has habits such as bring it into intimate contact with man. 
I have tried to show that the prevalence of this rat is in great j art duo 
to the habits of men in the places wliere it is found,~that it is jKwsibJo 
by abolishing certain habits and customs to give the ascendency to quite 
a different species of rat, which is not so domestic as the Indian rat. In 
short, plague is likely to spread among men in proportion as Mus roHus 
is more common, and Mu$ (leeumanus less prevalent; in proportion? 
too, as men’s habits are less or more civilised. I have drawn atten-^ 
tion to the gregarious habits of rats, w^hich would speedily end an epi¬ 
zootic of plague among them were it not for their habit of migration/’ 
iwhioh causes} infection of fresh communities in the same town or village 
% direct inlorcourso ; and in distant towns, through human agency, 
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ohiefly by lihips or rail conveying merchandise. I have vSnggesied that 
infection of rats in neighbouring towns and villages is affected by means 
of fleas carried by men. Finally, the breeding season of rats plays an 
important part in the spread of plague in man. Plague, which is 
essentially a rat disease, attacks men only when it is excessively pre¬ 
valent among rats. The disease lingers on in these animals during the 
off-plague season, and bursts out afresh among the rats when the 
number of susceptible rats is increased by birtlis ; and when the fleas, 
the carriers and transmitters of the infection, are more plentiful. 

If plague, then, is essentially a disease of rats, are there any other 
diseases which are peculiar to animals, and which are occasionally 
communicated to man ? Does a study of these diseases funiish us with 
any evidence which may explain by analogy how plague is, or is not, or 
cannot lie cominunioated to man ? How is plague communicated from 
rats to men ? 

The following are epizootic diseases which are^ occasionally conununi- 
onted to man, and 1 would class plague along with them; namely, 
Anthrax, Glanders and Hydrophobia, 

Anthrax is a disease of ct\ttle which is caiiseil by a spore-ljearing 
bacillus. It gives rise to at least two forms of disease in man and in 
this respect resembles plague; namely, a disease called Malignant Pus¬ 
tule which is produced by the inoculation of the liacillus unth^r the skin ; 
and “ Wool Sorter’s ” disease, which is produced by the inhalation of 
the baaillus, into the lung, m occurs in primary plague pneumonia. 

Glanders is a disease of the horse which is due to a bacillus, the 
BacilluJi mallei. The disease is generally found in man among farrkrs, 
grooms, nakers and others who are associated with horses. In man the 
disease is very fatal. 

You are all familiar with hydrophobia, which is a disease of dogs, and 
wWoh is occasionally oommunicated to man, and is in him a fetal 
disease. 

Iiet me here digress bj' giving a popular exposition of the bacterio¬ 
logy of these diseases. Germs or bacteria are divided into two classes, 
the pathogenic, or diseese-produomg, germs; and the non-pathogenio 
germs, which are abundantly found, in nature, in the earth and air all 
around« Now bacteria are fungi, which, as you are aware, arc a class of 
plants or vegetable organisms. In plant life, iberefore, we find miiny laws 
whioh are equally applicable to bacteria. Now, just as you know that 
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some plants grow in earth and others in water, so we find some bacteria 
oapable of growing in earth, and others capable of growing in the animal 
body ; these latter are the pathogenic or disease-producing germs. Just 
as you would not expect a “ water Ully” to grow on dry earth, so you 
cannot expect the jKithogenio Imoteria to find u suitable soil in the earth ; 
or earth organisms a suitable soil in the animal body. I know of no 
pathogenic organisms which have been proved to be oapable of develop¬ 
ment in earth; and the plague bacillus is no exception to this rule. 
You are familiar with the fact that plants can bo reprotluced either by 
seeds or by cuttings. Bacteria multiply in the same way. yomo bacteria 
produce spores, which are practically seeds; and others reproduce 
themselves by a simple jirocess of cleavage,—a jjortion is given ofi" from 
the parent bacterium, which is capable of reproducing itself, us a cut¬ 
ting does. Now a seed can l»e kept for a long time in surroundings 
which are unsuitable for its development, but when introduced into 
suitable soil it buds forth and blossoms. It is precisely so with B]>ore- 
bearing bacilli, they are capable of withstanding long periods of dessi- 
cation, etc., and ultimately when introduced iuto suitahle surroundings 
they develop and multiply. Anthrax is a pathogenic, spore-lwaring, 
bacillus. By that 1 mean that its soil is the animal body, and it is able 
on account of its spores or seeds to lie dormant in surroundings which 
are unsuitable for its development—such surroundings as are found in 
earth, on hides, and wool. Hence we find that anthrax in the cattle in 
India can give rise, months afterwards, to anthrax in man in England. 
The disease germs in the form of spores are transferred on the hides 
and in the wool of the animals which bare died of anthrax in India to 
England, whore among the workers in hides and wool the anthrax 
spores, which have lain dormant during the voyage, may find suitable 
soil when introduced into a cut or obrasion on the hand or other part of 
a hide-worker or wool-sorter, producing anthrax in the unfortunate 
man. 

Again, we know that cuttings from some plants, for example the 
rose, can be left exposed to air and light for some time, while onttings 
from other plants must be directly inserted into suitable soil after 
removal from the parent plant. The resistance depends on the texture 
of title plant, whether it has a bard protective covering, or only a thaai 
outiola. Precisely so is it -with bacteria; some bacteria, which repro* 
duoe themselves only by fission (cuttings), can resist light and desricait^n 
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and othor odverso cirounistanoos in uncongenial surroundings. While 
other non-'Spore-bearing bacteria readily {x^rish when removed from 
their natural soil. The more resistant germs which do not produce 
sjXires have a protective wall which shields their internal contents. 

The mallei is a fairly resistant non-spore bearing germ. Wo 

slmuld expect, therefore, glanders to be a disease wliich might be 
capable of transference from diseased animals, by various agents, to 
healthy animals; but the period of the vitality of the liaoillus outside 
the body of an animal would be short, compared with the period of 
vitality of the spore-bearing anthrax bacillus. And this is precisely 
what wo do find. Thus, we have such cases recorded as that of a 
woman who developed glanders three days after washing the clothes of 
a man who had died of the disease, or a case of a person who acquired 
the disease by being struck by the fist of a man who owned a glandered 
horse. Generally, however, the infection is more direct from the sick 
horse to man. 

When we come to hydrophobia, we find that in order to produce the 
disease, infection must always be obhunod direct from the diseased 
animal to the healthy,—genertilly by its bite. The germ is incapable 
of existing for any time outside the animal body. 

Now, the plague germ does not bear s|)oro8 ; bonce it cannot remain 
alive for a long period exposed to air and light and other adverse 
agencies, in the way the anthrax bacillus does. Nor yet has the plague 
germ any resistant cell-wall. Plague is certainly not conveyed fr) man 
by direct inoculation !i8 hydrophobia is. How, then, can we explain the 
infection of man from the rat ? 

A little further thought on the methods of reproducing plants adopted 
by the mali will enable us perhaps to solve the problem. Has he any 
other method of making cuttings? Of course, tlmre is the method of 
ui^cing a gooty. He selects a certain part of the plant, and ties around 
it some moss and earth which he keeps constantly moist.* Many plants 
which oottld only be propagated by means of cuttings with difficulty 
(o^n thus easily be fefroduced* Have we anything analogous to the 
gooty In the case of plague ? 1 believe the flea is the gooty. The 
pla(^ gerios which abundantly oirculate In the blood in the final stage 
of ^e ffisease along with the blood by the flea. I show 

you a cpeote(»n under^ miorosoope which is a section through the 
flea iriw fed on a plagueHitfok and allowed 
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to digest its meal for 48 hours. The result is, that almost all the blood 
has been digested and absorbeil, and the plague germs remain unaffect* 

—in fact, they appear to have multiplied, because they are far more 
numerous, than they could have been when ingested with the blood, 
and their appearance would indicate multiplication to one who is 
acquainted with bacilli which have horn stained under such circum¬ 
stances. 

In the flea’s stomach we find the plague germ in surroundings which 
will daily supply it with the very pabulum it desires—animal blood. 
The germ is not destroyed by the digestive juices of the flea. It is 
protected from light and dessication and the presence of oonturainating 
bacteria, (weeds in other words,)—conditions which would have put an 
end to its existence if it had remained exposed on earth. We have all 
the oonditioDB which are fulfilled by the gooty in the case of the plant. 
The gardener after a certain time cuts off the new plant beloW' the gooty, 
and transfers it to its natural soil. So, too, the germ within the flea 
has now to be transferred to more suitable soil, the animal body; and 
this is accomplished by the bite of the flea itself. The flea, being animate, 
fulfils the double function of gooty and mali. 

And now, to understand the last part of my subject, it is necessary to 
say a few words about fleas. It would be possible to write pages on 
the subject. My difliculty is to tell you enough in a short space, to 
fully explain the relation between fleas and the plague. I hope, there¬ 
fore, you will bear with me if I detain you a few ^moments longer. 
There are four species of fleas met with in this country commonly 
associated with men and rats. Specimens of these are displayed under 
the microscopes. I can only now mention them by name, and detail 
a few of the habits of these species. 

The most common flea and the on© most universally distributed is the 
cat flea, Pidex fditf sometimes also called Putex serraticepi^ This flea 
is, for the most part, found on oats and dogs; but it is frequently tahen 
on man too. I have also found it on rats, monkeys, sheep, deer, goats, 
guinea-pigs, the hedge-hog, and the horse. It is a rather small flea, 
but variable in size; and is of a dark oolonr. It is frequently found in 
light airy places, and it is not so nocturnal in its habits as the other 
fleas. Then, there is the human flea, Pulew irriianB, It is a large 
fairly ligbt^oloured flea, found almost exdnsively in human habiintioiie, 
smd in only those of them which are dark and more or lees dirtyw 1 
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«ome now to rat fleas. The common floa found on Mus ratim k PiUew 
tfmopii* It is therefore the common rat flea of India, It is a small 
light-coloured flea, whioh is partioularily sensitive to light, loving 
the dark ; and it k, therefore, more or less nocturnal in habit. It k sel¬ 
dom found a}>art from the rat in this coxintry, and lives cliiefly in the 
Jhaiints of the black rat, among grain bags and in the roofs of houses, 
etc. At first sight it is very like the human flea. The flea commonly 
found on Muit demmanun k called Ceraiophyllus fasciaim. In so far as 
Jiclu3 decumanus is rare in this country, this flea is also seldom tbund in 
India; but it is tlie common flea found on the rat in Europ. 

These fleas can be dktingukbcd from one another in both sexes by 
noting if there is a (?omb of bristles behind the head. Fnlea^ felis and 
Cerataphyllns fateiaiua have both got combs in this situation. Pulex 
fdu has In addition a set of teeth-like bristles surroonding its mouth 
Ceratophyllm faseiaius has not got these bristles. PnUx irritans and 
PulesV cheopU have no comb of bristles behind their head. They are 
readily distinguished by the length of the anti-pygideal bristles, >vhiob 
are short in the human flea and long in the rat flea. The claws of the 
human flea, too, are very large and scytho-like; while the rat flea has 
more elegant soyol6-shai)ed prehensile organs. The males of all four 
species are at once distinguished by the chanicderktic shape of the 
olaspors. 

Now you will notice that most of these fleas have a j)artioular host* 
The oat flea, however, k more or less an exception to this rule, for it k 
often found on other hosts than cat or dog. If this is the case, bow is it 
possible to explain the infection of man from the rat, when, under ordin¬ 
ary circumstances, the human flea is only found on man, and the rai 
flea on the rat f This fact, more than any other, I think, has prevented 
men from accepting the flea theory of the spread of plague, for not a 
few instances have now been reported in which plague has l»©en directly 
eommunioated fpocpi idxe diseased rat to the healthy rat by means of flea»» 
^ut, it k objeoted, bow can tnen become infeoted if the rat flea k never 
found 0*1 man t I have had the good fortune to discover an explanation 
of how the rat flea oan comiBunicate the disease to mon, although nor¬ 
mally the rat flea, Pviex ck^opu^ is scarcely ever found on man. 

In March 1908 some guinea-pigs, which had died in tlie Victoria 
wei^ aent fo me for exandimtion* I found that they had died 
aff'lagtte* I hwiiiedlatej^ any 

t V 
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ilefts on the guinea-pips; to my siirprifto they were ooverott with 
An examination of those fleas showed that they were rat fleas, PuUiVohe^ 
opis. The following history of the disease was given to me by the 
Siiperintenctont. A few days before the guinea-pigs l»ecamo ill, dead 
rats had been found near their cage. The guinea-pigs hud then sickened, 
and two keepers who had (diarge of them took plague and were sent to 
hosj)itaL One or two of the guinea-pigs had died before the dead 
animals were sent to me for examination. When I saw the guinea-pigs 
in the gjirdens many wore siek, hut some appeared healthy. It was 
interesting to note that the siokly were those most infested with fleai. 
From one sick guinea-pig no less than eighteen fleas were nmioved. 
This is an important fact to note, in that, thereby the number of in- 
feotod fleas will bo greatly increased. An examination o( a largo 
number of guinea-pigs kept in onr Laboratory stock showed that these 
animals seldom harbour fleas, the only flea found on them under nomml 
conditions is a very occasional F%de.v felu. This unusual infection of 
the guinea-pig by Pulex cheoph remained for some time a mystery; 
but an explanation was gradually forthcoming, Here, no doubt, in¬ 
fected rat fleas h\d communicated the disease to iho guinea-pigs; but 
why were rat fleas found on giiinea-))igs ? !fh 0 prollem was solved in 
the following way. A friend who lived in two semi-detached bungalows 
kept a cat. One of thf 3 bungalows was used as a nursery for the chil¬ 
dren, and the nursery w’as the favourite Imunt of the oat. When the 
hot weather came on, the children were sent to the hills, the nursery 
w^as shut up, and the eat liad to find other quarters. About a month 
later my friend had to re-opon anti enter the nursery to get some things 
for the children. No sooner had ho entered than he was bitten by a 
flea, and then by another and another, and to his surprise he found 
many fleas on his legs. Ho caught these fleas and brought them to me, 
and when 1 examined them I found them to bo cat fleas. Now as long 
as the oat lived in the nursery, fleas never troubled the inmates, but 
when the cat had been excluded the oat fleas swarmed on to man. 
Starvation ajiparently Imd driven them to man. 

Another opportunity presented itself in the case of a stable. This 
stable had been shut up for some weeks, but had formerly been inhabited 
by a dog as well as a horse. When the door of the stable was opened, 
Ileas literally swarmed out on to the man who opened it, almost as ^ 
hive of boos might do when disturbed. "One had only to apptoa^h ifaa^ 
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Btable door, and iinmodiately one's trousers wore covered with fleas. 
These fleas were Fttle^e which we saw^ w^tis the common dog flea* 
Here, again, driven by hunger, in the abaenoo of the dog, man was 
attacked. Herein lies, too, tiia explanation of the swarms ol‘ fleas one 
reads and bears of in di\k bungalows in India. Somob(xly 1ms been 
there before with dogs. The dogs left with their masier, but lei’t their 
fleas behind. The bungalow was shut up for a time, another sahib 
entered, tliis time without a dog. He is iminodiately attacked by the 
fleas. 

Finally the proof was completed by the following experience for 
which I am indebted to the Rovd. J. H. Lord. On April 20th last 
year he sent me some fleas which had been caught on man in a house 
which was infeoted with plague under the following circmiustances. 
About the Gth or 7tb of April, rats l>egjmto die in large numbers in the 
uhawd in which tbis house was situabnl. l>uddenly the deaths amongst 
rats ceased and on April llih the people became troubled with fleasi 
The fleas W’ere so numerous that they luul to (juit iboir rooms and sleep 
out in the verandah. While living in the verandah on April J7th one 
of the inhabitants of the particular room iit which the fleas w ere taken* 
became infeoted with plague. Another case occurred on the sumo day 
in a room adjoining. This room was sepurnted from tlie uforemontione<l 
room only by a partition feet high. On the same day the infunjuition 
about this ohawl came to Mr. Lord. He succeeded in getting the 
people who inhabited the room where the above case occurred to collect 
some of the fleas which they stud troubled them, and he sent the collec¬ 
tion to me on Aj>ril 20th, An examiimtion of this collection was most 
instru(jtive. Now I must toll you that on previous occasions, of 24C 
fleas whioh were ctiughl on man under nomml conditions I had only 
found one rat flea, FuUx clwpU. But of the collection of 80 fleas 
caught on man under the circumstanoos above recorded no less than 14 
of these w^ere rat Nothing could be more striking. 

Now what is the explanation of such unusiml invasion of the guinea- 
J)lg and man by rat fleas ? You note, tlmt in both cases, a few days 
Wore, rate had been noticed dead in considerable numbers ; then ho 
more rate wore found dfead, and plague broke out in the guimm-pig^ 
and men. Taking this in conjunetion mth the facts nlH)ve recorded 
regarding the starved fleas, 1 think the explanation is tl af, either the 
luifi had been almost aomplotely extemuiiated by the plague, oi* what is 
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•more probable on the occurrence of a large number of deaths, they had 
migrated. In oonseqaenoe the fleas which they left behind them in 
their nests and haunts had to seek food somewhere else, and under these 
circumstances hod attacked the guinea-pigs and men. Herein I think 
"WO have the explanation of the common phenomenon (1) plagna 
among rats with many deaths, (2) a lull, (3) then plague among men. 
Since these oases occurred I have been on the look out for fresh 
opportunities, but you will readily understand that information of this 
s^rt is difficult to be obtained by one individual. Will you help me to 
examine such cases f When you hear of any unusual number of deaths 
among rats from plague, please lot mo know at one© ; and if we are 
unable to persuade the people to catch the fleas on their persons, I 
propose to use guinea-pigs to trap the fleas by placing these animals in 
the probably infected rooms and then we shall be able to see whether 
rat fleas are straying about, for they will take to the guinea-pigs and 
«an easily be captured on these animals. 

If rats cfiin (}ommuni(;ute the disease to man it is equally certain that 
man (‘,an carry the disease to rats. I have already explaineii bow the 
disease can be communicated to distant towns and villages from in** 
footed rats in one place, to those in the other place by human agency. 
But there are other well-rceognised cases where infection has been 
carried from one village to a neighbouring village by man, where the 
posHil^ility of the direct transference of infected rats from tlie one place 
to the other is absolutely excluded. The record of such cases is almost 
legion. I take 2 cases of 12 recorded in the excellent report on Plague 
and Inoculation Operations in the Amritsar District in 1908 by Captain 
S. Browning Smith, I.M.S. 

Kadfjil (the name of the village). Here the disease was brought 
from Thani, by Buta, a weaver, in November 1902. He died after 
three days’ illness, and three other deaths occurred in this house within 
five days ; rats died in this housi^, and were allowed to remain, and the 
house was locked up ; plague did not spread at the time, and no other 
ease occurred for two months, when dofvd rats were noticed in «om^ 
•weepers’ houses that adjoined Buta’s house; seven days after dead 
Tats were seen, the disease appeared among the sweepers.” 

Phailhh. The disease was brought from Ohala, Lahore Pistriot, 
V Chet Singh, who returned to Pbailloke on the 25th March 1908. 
Rats began to die on the 29th March 1903. Chet Singh fell 01 on 



9?IA0UE, UATS AND FLEAS. 


«69 


the 2ti(l April, and died on the 8th April, Three other m«e« odotifred 
in the same honse. 

Captain Brov^ning Smith remarks : ^‘The above ie a ease iK^hare it 
seems that infeotion was bronght in the clothes of the mnn ; mis were 
infected from this, and the man himself was infected from the rats, 
The oases speak fur ihemsolves. The explanation I ofter is that a man 
living in an infected village takes fright when ho finds cases of plague 
oocurring among others in his own bouse. The infeotion of this 
household Was clearly brought about in the Way I have described 
above > mts died, the remaining ones migrated, the hungry infe(3ted fleas 
they left behind attacked man ; man beoame infected—some of theso 
fleas Imving got among the clothes of the fugitive man, he has carried 
them to the village to which he has fled. The fleas may have in 
the meantime attacked him and if so he died of the disease shortly 
after his arrival; but possibly the fleas may have failed to get through 
his clothes, the man Hum remains unaffected. Whtm tninsferred to 
the new village in this manner, the floas find themselves in fresh rat- 
infbsted premises, and are not long in scenting out their natural host 
the rat. They infect the rats, the disease spreads among the rate 
rapidly, they die; the rest take fright and migrate ,* matt becomes 
infected. 

But why press this flea theory, you will say, when we know 
perfectly well that the excreta from infecttHl animals ib capable of 
Infecting fresh animals. This is a gratuitous assumption. Have 
yon tried itt 1 have. Healthy rats can live in the same caige with 
infected rats without acquiring the diseaee, if Only fleas are 
excluded. I told you of such experiments when 1 read a paper 
before you in March last year. Since then other persons have 
indepemlently confirmed my observations, particularly Dr, Kloin.^^ I have 
here been able to prove that although susoeptiblo animals do take plague 
through the alimentary canal If fed on large quantities of grossly oonta- 
minated food, yet they can eat food which has been oontamiimted by a 
relatively small quantity of plague without harm* Moreover, what is 
more important, they are not infected with the insufiSeiently large 
quantity of plague which is contained in the various excreta of plague- 
Infeoted luan 1 have fed rats on such excreta, and kept 

themin contact in a smdQ cage with clothing which bad been soiled by 
dyiiijg pl»gtje paHents, and they haye not suffex^ flrom the diaease# 
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But when even one or two germs are introduced hy a needle under 
the skin, death almost always resultH, Thus, a guinea-pig has died 
of plague after receiving one quarter of a o.c* (about i drops) of 
a ten millionfold dilution of a iS-hours^ broth culture of plague. 
In tlus quantity I was able to show there were not more tban one 
or two germs. If only one or two germs are necessary to infect 
an animal by injection under the skin, while millions are necessary 
by any otlier channel, which is more likely to l>e the common metliod of 
infection ? 

Simond ^^"^Mong ago showed that phly(jtenulos (blisters occasionally 
found in cases of plague, and whi(?h reveal the point of inoculation of 
the bacillus) often occur in ]>arts little liable to abrasion (such abrusions 
might permit the plague germs to enter the blood), but which are fre¬ 
quently attacked by (leas. If cuts and abrasions were tlie cliiof source 
of infection, phlyctenules would be commonly found on the solos of tlie 
feet of those who go about bare-footod, but tliis is not tho case. Pldyc- 
tenules in this situation aro extremely rare, while they are most common 
just in the situations which are most subject to be attacked by fleas. 
Again, tlie boot-wearing people of Australia suffered as frequently from 
buboes in tlie groin as the bare-footed natives of Bombay 73 percent, 
in tho one case, 67 in tho other t**). If the bacillus .lived in the soil, 
it would havo been reasonable to expect a larger number of groin 
buboes in the bare-footed natives than in the boot 0 <i Australians. 
Moteover, the common sources of infoction with plague aro dark, dirty^ 
ovei crowded, vermin-infested houses ; also clothing and grain. It i« 
just on these surroumlings that fleas may be found. We know, 
too, that houses and clothing can be indirectly infective through the 
medium of a healthy uninfected individual. The healthy individual 
carries with him something, presumably* infected fleas, to another indi¬ 
vidual >vho sickens with the disease. 

The seasonal prevalence of plague can to my mind bo most easily 
accounted for by the greater prevalence at some given time of some 
Intermediary host of tho plague bacilhts after the same manner as the 
preyalenoe of malaria is associated with the prevalence, at certain definite 
seasons, of certain species of mosquitoes of the genus Anopheles. On 
several occasions fleas have boon noted to be specially abundant prior td 
or during the course of an epidemic of plague. I will only mention 
2 instances* Thus, for example, Dr. TidswolPs attention was directed 
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learly in the opidoinio of plague in Sydney in 1900 to the unuHual 
prevalonoe of fleas in the infeotml quarters. He writes ; At the time 
the n^ts were dying in large number upon the wharf, to which attention 
was called above ; the fleas there were so numerous that the labourers 
tied string round the bottom of their trousers to prob^ot themselves 
againist the onslaughts of the vermin''Again, in connection with 
the rat epidemic of plague at Cardiff in February 1901, I quote from 
the Local Government Board Report for 1902 : Fleas in considerahlo 
numbers were obsorvoil on the w^hite flour sacks in the warehouse 
mentioned " I have on more than one occasion been told that Wore 

an outbreak of plague occurred, fleas were noticed to bo very prevalent; 
the only wonder is, as Tidswell ^"'^ has expressi^d it, that such a fact 
should have been noticed at all, for the social status and donjostio habits 
of most people among whom plague occurs is not such as to invest 
a little incident of this sort with remarkable novelty. Finally, tliere 
are many facts to my mind which cannot he explained on any other 
hypothesis; I will only mention a few of them hero. 

Mr. Nigel Paton, who b in charge of a large oil store in Bombay, 
wrote to me after reading my ]>aper publbhcKl in the Medical and Phy-i 
siclal Society's Transaotions last year, that be hatl been at a loss to 
explain vrhy every year during the plague ej)idoini(^ he lost several bunda 
omploytHl by him in the office connected with the store, while, since 
tlie plague has broken out in Bombay, he did not remember a single death 
from plague having occurred among the hands he employed in the store 
itself, although the hands employed in both departments lived in much 
the same manner, and in the same infected surroundings. Unfortu¬ 
nately he flould not support the statement by statistics, but he said 
it was a well-known foot in the office, and had annually been commented 
on. His explanation of the foot now is this, that the men in the oil store 
itself were oonsfontly handling oil, to such an extent indeed, that their 
bodies were covered with it ; and he presumed that probably the smell 
of the oil, or some other cause connected with the oil, preventeil the 
infected fleas biting the oil workers, and so they escaped the disease. 
Now Mr. Paton's experience is by no means unique. In 1797 it was 
observed by Mr. Baldwin, the British Consul in Egypt, that among the 
millions of inhabitants who died of plague in that country in the space 
of four years, not a single oilman or dealer in oil had suffered 
Sir J. MoGfe^or remembered that cdl tire men employed in applying 



' 27* JOURNAL, BOMBAY NATURAL EISTQRY BOCIETY, Vol XVI 

oil to tho camels’ feet during the Egyptian campaign escaped the plague 
Mr. Jackson states that the coolies employed in the oil stores 
of Tunis smear themselves with oil, and are rarely affected with plague 
when it rages in tlmt city (**)• It is also stated by Luigi of Pavia 
that during the 27 years he was attendant at the pest house in Smyrna, 
ho found friction with oil more efficacious than any other medicine both 
as a prophylactic and as a moans of cure In the plague 

epidemic in India in 1815 and 1819 Mr. Wliite, talking of the common 
practice in many parts of India—friction to the body with oil, says 

This (practice) has, upon very good authority and extensive experience, 
been supposed a complete preventive, as well as a powerful agent in 
the cure of plague ” Mr. McAdain says ; ‘‘ Another remark 
which the natives make, and >vhich I think is likely to be just, as 
they are not apt to take notice of anything that is not extremely 
obvious, is, that those engaged in the expression of oil are not liable to 
infection ” Can the relative immunity of Calcutta and Madras 
compared with Bombay and the Punjab be due to the habit of 
daily anointing the body with oil in the former two presidencies ? I 
was very much struck by this habit in Sambiilpiir, where recently 
I was Civil Surgeon ; the people in this district follow partly the habits 
of the people of Calcutta and partly those of Madras. I was infonnml 
that the Jubbulpore Municipality placed it on record during a very 
severe epidemic two years ago that tobacconists who lived in their 
shops wore peculiarly exempt from the disease. 

It is notorious how frecpiently visits at night to plague-infected houses 
have been followed by fatal results while the same houses could lie 
entered with impunity by day. In this connection the following 
quotation from the report of Dr. Watson on the Mabamari (plague^ 
of Kumaon is of interest <2s): The experience of Dr. Benny, Dr. 
Pearson, Dr. Francis and others has proved that a medical officer can 
without danger feel the pulse of a plague patient and give him medicine, 
and also that medical officers can without danger examine by dissection 
the body of a man who has died of plague. That is to say, he can 
do these things by day, with the sun shining and the air tolerably warm- 
Ido not believe he could do any of them with impunity after nighb- 
fell. Take these facts in conjunction with the observations I have 
made that thopU shuns the light, and the facts which I com- 
munioated to you in the paper whidb I read before you last year. I 
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then toll! you that I haJ uotiood that on cortuin clays 1 was ablo to 
immy fleas from the rats sent to tho Ijaboraiory, while on other days 
!tiouo were obtained. As many ns 53 rats on one day wore oxaminod 
/And not a single flea was ohbiinecj, while on unotln^r day 13 rats yielded 
> 22 fleas. In seeking for an explanation for this I noticed that when 
the rats were brought to tho Laboratory in a dark iron cage, fleas wore 
plontifully found on the rat^, while when they wore brcmght in an oj>ou 
wire cage no fleas wore found on thorn. I also noticed that if tln^ ruts 
wore kept in open cragos in a light |)laoo, all the flt?as that were plaood 
on thorn disappoarod. 

It would 1)0 possible thus to groaily enlarge upon this subject; but 
already I have occupied you far beyond the usual time devotcw^l to a 
paper. I laid sketched out in my plan of this paper a ho^lding which 
was to deal with tho Ic^ssotis to be learned from the facts jdaoed bt^fore 
you. I cannot, however, do so to-<lay ; iK*rhaps some otlier opportimity 
may present itself. I will only say that it is obvious that any clmng{\s 
which will free Bomlwiy or India of plague can only be introduced 
gnidually, as tho people become more oducatoJ and civilised, and letirn 
that rats are the most important factor in tho spread of the disease. If 
we o/umot speedily place a distance between ourselves and ruts, we 
can at least protect ourselves from the danger of their propintjiiity by 
acquiring immunity to plaguo by inoculation. Tins is to my mind tho 
only measure that offers any ho{)o in combating tlio disease in tho near 
future. 
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A CATALOGUE OF THE TIErEROCERA OF SIKHIM 
AND BHUTAN. 

By G. C. Dudgbon, f.k.b., 

With Notbs by H. J. Elwbs, f.b.s., & c . 

AND 

Additions by Sir Gkorob F. Sampson, Bart., b.a., &c. 

Part XVIL 

{Cmtinued from ])age 613 o/* VoL XV,) 

Faiuily NOCTUIDiE—co«<rf. 

Sub-furaily CVCULLIANJE. 

Genus Cuotjlha, Sohmnk. 

1807. (7. allmcens, Moore. 

Sikhim. I have this only from the Punjab, but it is probable that it 
occurs all along the Himalayas at suitable elevations. (A single sj^eci- 
n\m from Mollor idontifiodi by Sir Goo. Ilampson,— 

1808. C. niffrifaseia, Hmpsu. 

Biklum. Mr. Elwes took a single spooimon of this at light at Dar jool- 
ing in August. 

1810. C. brevipemiiSf Hmpsn. 

Sikhim. I have not soon tliis. (1 do not know the authority for 
the Sikhim specimen recorded by Sir Geo. Hampson, my only (^xam]>le 
is from the Nagos,—//../.S'.) (Darjeeling, Moore Coll, in B. M.— 
G. F. H,) 

1812. C. pullata^ Moore. 

Sikhim. I have seen only this from Kulu in the Punjab. (I took 
ono of this fine hirge Cneullia on Tonglo in July and suppose it to he a 
high-level speoios.-— 

1806a. (7. jioVwrluzay 

Yatung. I have a idagle specimen of this from Mr. Lister obtained 
at the frontier station. Although it is in bad condition it is easily ro- 
opgnieed by oomiHirison with Sir Goo. Hampaon’s figure in the Bo* 
Nat. Boo., Vol. Xlll. 

Genus Polu, Ochs* 

(Out of all the jrpeoies placed in this genua in Moths of India and 
recorded from Sikhim it appears from Sir Geo. Hampson^s now 
ohiiBrifioatioii the following Nos. belong to the genua Ctymmiiis in the 
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fluh-fumily ACRONrCTTNJSz-^me, 1787, 1788, 1790, 1791, 179e, 
179(i ; while 1794 is said to be a Coonlliaii of uncertain genus aiMl ^ 
1793 and 1797 are not in the B,M. collection and are iUereiore at 
|)re 8 ^ 3 nt unoortain. 1 am leaving only the last three in this genus,) 
1794. P. gruemifa, Hmpsn. 

Sikhim, 10,000 ft. No spociiiums. (1 hav(^ four spociiriens, one of 
which I took on Tonglo, the others at or near Darjeeling.— ILJ.E.) 

1793. P, microsticta, Hmi>sn. 

Sikhini. 1 do not know this. (The unique type of this camo from 
Moller, I do not know where it was taken, but I suspect it is not 
rightly placed here.— ILJ.E.) 

1797. P. sinuata, Moore. 

Sikhirn, 10,000 feet. (Another of the rarities whi(;h I took on that 
wonJ( 3 rfully successful expedition along the NeptU frontier during the 
height of the rainy season in 1886.— ILJ\E,) 

Genus Sydiva, Moore. 

1765. S* nigrosgrisea, Mouro. 

Sikhiin. Tliis Hpecies which 1 have not soon would appear to eo7ne 
into this snh-fuinily and sliould therefore he sepamted from Ancat^a 
III wliicli it is ])laced in Motlis of India and which lather gcmus helongs 
to the next sul>fanuly. (I took one on Tonglo in July and have 
others from Atkinson and Muller, the latter dated 30th May 1888*— 
lELE.) 

Genus Elwebia, Hmpsn. 

1.597. P, dijilosiigmaj Hmpsn. 

Sikhim, 10,000 feet. I believe this species has been ohtainotl at high 
elevation, but I have not soon it. (The type female I took on Tonglo* 
1 have one male from KnJ’Tett^s collection.—JZ/.P.) 

Genus Bomuycia, Steph. 

1710. P. rubida, Hmpsn. 

8Ikhim, 10,000 foot. I do not know IhLs, (The unique ty}>© was 
taken by me on Tonglo at light in July and is in rather worn condition;. 

1799. B, grtsea, Moore, 

Sir Goo. Hampson removes this from Pnlia to this genus. 

Sikhim, 15,000 feet. (Of this 1 luivo never seen a specimen except 
in Atkinson’s colleotion.‘«-/i.e/.P.) 
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G«ntif3 Epunda, Gnon. 

1740. E. la^enrfera, Mooro, 

Siklum, This insoct wsis placed with the next in the genus Euplema 
in Moths of India, but belongs to this Hub-fomily. (I have five from 
Sikhim and one from Manipur which I Ijeliove to bo this si>ocies,— 
H.J.E.) 

1751. E.pardariay Moore. 

Sikhim. Placed in Enphxia in Moths of India, bnt should l>e 
removed to this sub-family. 

Sub-family ACRONYCTTNjE. 

Genus Cbymodks, Guen. 

178G. C. herehatray Swinh. 

Sikhim, 7,000 feet; Bhutan, 6,400 feet. I have only taken this in 
at light. (This pretty little Noctuid was common on the Nepal frontier 
from 10,000 to 12,000 feet in July.— 

1787. ( 7 . sikkiniensUy Mooro. 

Sikhun, 10,000 teet. (I took two on Tonglo and have another from 
the Tibet frontier or Ohumbi valley.— IJ.EE.) 

1788. Cn canosparsuy Hmpsn. 

Sikhim, 12,000 feet. (This is a common species on the Nepal frontier 
from Tonglo up to Jongri at 18,000 feet or upwards.— ILJ.JX) 

1790. C.endronia, Swinh. 

Sikhim and Bhutan. Occurs but rarely at high elevations in Biiutan 
in September. (Also common on the Nojial frontier, but I did not take 
it us high up as the last,— H.J.E.) 

1791. C. dentatQy Hmpsn. 

Sikhim, 10,000 feet; Bhutan, 7,000 feet. I have five specimens 
brought in by my collectors taken in July, (Rather like, but 1 think 
quite distinct from the last species and found along the Nepal frontier 
from Tonglo to Sundukpho.— 

1798. (7. ca$laneay Moore. 

Sikhim, 7,000 feet. Taken by Col. Pilcher probably at Darjeeling 
from whom I obtatned a speoimen, (1 have only one specimen of this 
fine and distinct species from the interior of Sikhim. 1 do not think it 
occurs at Darjeeling, but if so must be rare.— U.J.E.) 

1796. (7. Hmjisn. 

Sikhim, 7,000 feot. (Of this distinct species I have only two from 
Mblier’s collection. The elevation given is doubifu].~i7./.i£) 
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Genus Shsamia, Guon, 

1798a. S.fumea, Hmpsn. 

Sikhim, 1,800 foot. The type of tlus was taken by mo at Pankabaroe. 
I have not seen another. This species, which was originally [>laoeJ in 
the genus PoUa, Sir Geo. Hmnpson now refers to Sesmiiay Guen. 

Genus Sphstta, Wlk, 

1585, 5. aptcalis, WIk. 

Sikhim, 8,000 feet, I have token this at Vah on the Tukvar spur 
and bred others from larv© taken at the same elevation. Tlie dtitos on 
my spociinons are May, June and August, Tlie expanse of my speeinions 
Is greater than that recorded in Moths of India, being 47 millim, <J 
tmd 58-59 millim, 9. 

Genus Ampiottra, Ochs. 

1655. A. monoUihay Guen. 

Sikhim. I have this from the Kangra Valley, but never saw a speci¬ 
men from Sikhim or Bhutan, (Not in B. M. from Sikhim— G*FJL} 
(I doubt its ocourrenoe in Sikhim —//. J. E.) 

1658, A, eupreipennuy Moore, 

Sikhim. This also I have not seen (Sikhim in B. M.— G,F,H.) 

Genus Euplkxia, Steph. 

1711. E, nnhiiaia^ Hmjisn. 

Sikhim, Taken by Midler at 6,000 feet. I have no specimens. (Twa 
in my oolleotion without exact locality.—/7.J.JB.) 

1712. E. indUiarufy Guen. 

Sikhim and Bhutan, 1,800*4,000 feet 1 cannot separate this front 
the next when trying to identify females. The only feature which is 
<lifforont in the male is the ferruginous suffusion present in mduian4y Imt 
I have a specimen of niveiplaga with the white patch on the reniform 
which is distinctly reddish on the underside. My specimens were taken 
in April, May, July and Septomlier. (Either species may have the 
white patch on reniform.— GEM,) 

1713, E, nkeiplagay Wlk, 

Sikhim and Bhutan, up to 5,000 feet. All U»e forms of this are ap¬ 
parently equally oonimon. I have token it in May, June, August, Sep¬ 
tember, October and November. 

1715. E, fukUtigma, Moore* 

Sikhim and Bhutan, 1,800-6,000 feet. I aho think that this species and 
the xmxt will eventually be found to be one. The darker rnSmm of 
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the inner half of the fore wing in ao<ia?M is the only distinguishing mark I 
can see in some of the redder forms of the latter sjxjcios. My siwoimons 
are all market! May. (1 liavo two specimens from Sikhim and one from 
the Khasias which agree with the typo of Heuiena conslellcUa, Moore 
placed by Hampson as a synonym of this.— H ../. E.) 

1717. E. Moddi*, Bail. 

Sikhim and Bhutan, 3,000 feet np, A very common insect occurring 
in May and June. 

1717u. otrydoto, Hmpsn. 

Sikhim, 7,000 feet. I do not know this, (Sikhim, Pilcfier in B. M. 
—(?. F. n.) 

1795a. E. pyroxantha, Hmpsn. 

Yatung. This wll probably bo found on this side of the passes also. 
Sir Qeo. Hampson thinks that the position of the insect is better in Uiis 
genus. It was originally described as a Folia. 

1721, E. conducta, Wlk. 

Bikhim and Bhutan, 1,800-2,500 feet. This is a common species oo- 
ourring in May, Juno, August and September. The form gdaxia, Bull., 
is rarer and I have only token it at 4,500 feet in Sikhim and in the 
Kangnt Valley. Apart from the difference in the ground colour of this 
latter form from typical oondwsta the reniform which is fonned of dis¬ 
tinct white spots in a cluster is much further from the postmedial line. 
It seems to me to bo distinct, but my series is not long enough to 
determine. 

1722. E. albimaodala, Moore. 

Sikhim and Bhutan, 2,000-5,000 feet. Not uncommon in May, 
J une, August and September, attracted to light. (I took it at Darjeel¬ 
ing at light.— H.J.E.) 

1728. E. leucotpUa^ Wlk. 

Sikhim and Bhutan, 1,800-7,000 feet. This apeoies has apparently a 
greater range in elevation than the last, but 1 have not taken it so 
frequently. (I took this at Darjeeling and have it also from Manipur. 

1724, E. dbvena, Moore. 

^khim. I have only one speoimen with no elevation rocordod. 
(Four ifteoinaeas from Mdller’s odleotion, of which one is dated 21st 
Ootobw 1888, probably from lov 
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1725, E. suhmrva^ Wlk* 

Slkhim, 1,800 loot. This is a rare speoies in Sikliiin; my only 
sj>ooimen was tukon by me at light at Punkabaree m April. 

1737. yiwtaUica, Wlk. 

Sikhim. I have not soon this species. (Sikhiin, Atkimony Afoller in 
B. M,— G.F.IL) (I have four specimens of this fine species from 
Atkinson’s and Muller’s collections.— ILJ.E.) 

1728. JS. dhcuigncUa, Mooro. 

Sikhim and Bhutan, 6,400-0,700 feet. I look a specunen in Septem¬ 
ber at Rissoom and another in the same month at Pashetong. (A 
(iommon species at Darjeeling at light and varies a good deal* 1 also 
have it from the Naga Hills.— ILJ^E>) 

1730. E. chalybeata, Moore. 

Sikhim and Bhutan. 1 have one specimen of this taken by my 
collectors in Bhutan, but with no record of elevation or dat-e. ( 1 took 
this at light on Tonglo and have it also from Mailer’s culleciiou. 

1732. E, melanospila^ Koll. 

Sikhim and Bhutan, 1,800-7,000 feet. A very common 8i>e(aes 
especially at about 5,000 feet. My specimens are dated May and 
September. 

1733. E* aurigera, Wlk. 

Sikhim and Bhutan, 2,500-10,000 feet. A common insect attj^tod 
to light at many difierent elevations, I have specimens taken hy 
myself at Tukvar, Badamtarn, Fagoo, and Darjeeling in March and 
June and Imvo received specimens through my collectors from Yutung 
and the Sikhim frontier. 

1734. E. alUnotay Moore. 

Sikhim, 9,000 feet. I have only one specimen taken in the interior 
in July. (Also taken by me at light on Tonglo in July.— 

1734b. E, chlorogrammatay Hmpsa. 

Sikhim, 1,800 feet. I took one specimen which is now in the 
British Museum collection as the type at Punkabaree. 

1735. E, aummdisy Moore. 

Sikhim and Bhutan, 1,800-2,500 feet.—I have only taken this in 
August and September attracted to light. It is apparently not very 
common. (The form aWidmap Mooro which Mampson trcate m » 
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synonym, seeim to me distinot. I have three from Sikhim and one frcMn 
tile Khasi $ which agree with each other.— H. J. E,) 

1736, E. lit&rata, Moore. 

Sikhim. I do not know thi«, (Sikhim, type Moore coll., and PiUher 
in B, iP. IL) (I have two of this pretty species, one of which 

1 took at light at Darjeeling in July.—if. J. E.) 

1737. E* ealamistrataf Moore, 

Sikhim and Bhutan, 8,000-5,500 ft. Occurs but not (commonly in 
8 ©|)temb6r and October. (I took it also at Darjeeling.—//. J. E.) 

1788. E. aurantiaca, Hmpsn. 

Sikhim, 8,000 feet, I have not seen this. (I have four specimens 
which came from MoUer’s oolhKition.—- 2/. ,f. E.) 

1789. E. stelliferay Moore. 

Sikhim and Bhutan, 6,700 feeU An insect which 1 take to be this 
speoies 1 took at Pasheteng in September. 

174:1. E. plumfmla^ Hm}wn. 

Sikhim. 1 do not know this species. I Iiavo six specimens from 
Muller’s collection, some dated June. A very distinct siiecies.— II. J. E.) 

1742. E. gemmifera^ Wlk. 

Sikliim and Bhutan, I have a specimen taken in Bhutan in May. 
(Kot a rare species in some parts of Sikhim, but 1 never took it myself. 
—//./. E.) 

1743. E. alhovitiatay Moore. 

Sikhim and Bhutan, 8,000-7,000 feet. A common insect attracted to 
light in June, September, October and November. (This agrees with 
a specimen in Dick’s collection from N. Japan, The var. simta^a, Moore 
has much narrower silver hands .—IL J. E.) 

1744. E. dtstoria^ Moore. 

Sikhim. I have not seen tliis. (Sikhim, Pikher in B, M,—(2. F. if.) 
{I have only one perfect specimen of this very beautiful speies from 
KnyvetPs coDeotion taken 14th May 1889.— H. J. E.) 

1747. F. ifidfca, Moore* 

Sikhim. (This iltoftnot easily be identified, but I have one which 
I tcw)k at Daijeeling which I believe to be this.— B*J*E*) 

1748* E. ptdehmrima^ Moore. 

Sikhim. 1 have only taken this in the Kangta Talley end have 
epeeimens from ^Culu. It (I have »e\wal 

specimens, of wrhihh I tdok 4wo at Jighi oa 
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1750* JE?. atrovirm&f Moore, 

Sikhini, 7,000 feet. Two specimens taken at light in July, (N«k 
are at light at Darjeeling,— IL J. J?.) 

1752, E. venosa^ Moore. 

Sikhim, I have not taken this. (Stkium, Jiussell in B, M,—Cr* jP, //,) 

1753. E, coujluen&y Moore, 

Sikhim. Another insect unknown to me. (Both of the above are 
unknown to me and must bo rare in Sikhim .—IL J, E^) 

1754. E. mtmonaiay Moore, 

Sikhim. (I have throe from Mdller^s and one from Atkinson’s colleo- 

tion.~.«'. J. £.) 

1755. E, icamha^ Swinh. 

Sikhim and Bhutan, 7,000-10,000 feet. This seems to be not un¬ 
common in July at high elevation, but I have never taken it myself. I 
have only five examples taken by my collectors, (Quite a common 
species on Tonglo in July and occurs at Darjeeling also.—JET,,/. JE.) 

1756. Em eostaiis^ Moore, 

Sikhim and Bhutan, 6,400 feet, 1 took two spetjimens at Rissoom 
in September, (Two from Sikliim in my oollection and two from the 
Khasias.~iJ. J. E.) 

1756a. E, nhmfaseia, Wlk, (Plate III, Fig, 27.) 

Sikhim. My only specimen was taken by me at light at Punka-^ 
harae and is now in the British Museum collection, 

1869. Em ochreiptinci<iy Hmpsn. 

Sikhim, This is unknown to me. It was included in the genus 
Caradrina until now. There is a »j>ecimen from Col, Pilcher’s col¬ 
lection in the B. M. (The type from MoUor’s collection agrees with the 
Kliasia specimen.— J , E.) 

1757, Em mridinigra, Hmpsn, 

Sikhim, I have only one specimen with no record of olevatlon or 
date upon it, 

1758, Em tyanolima^ Hmpsn, 

Sikhim, 10,000 feet. I do not know tins. ( A high elevation species 
Vrhich I took at Tonglo iKiours abo up to 12,000 feet.—il. J. JE.) 

1758a. Em oonsermdmdesy Hmpsn. 

Sikhim. Described from specimens in Col. Pilcher’s oollection. I 
do not know it. 

1760. F, jparl/la, Mobre. 

Sikhim, 10,000 feet, {Pilchit in B. P. Hm) 



HETEROCERA OF SIKHIM AED BHUTAN. 


m 


1761* E. lageniformis, Hnipsn, 

Sikhinu (I have four from Moller’si and one from Atklnson^s collec¬ 
tion.— H. t/. E,) 

1762. E- heierocampUi Moore. 

Sikhim. I do not know any of these hist three. (A distinct species 
which I took on Tonglo at light In duly, and which occurs along ilia 
Nepal frontier up to 12,000 feet.— H. J. EJ) 

Genus Akoara, Wlk. 

1767. A. rubra, Hmpsn. 

Sikhim, Yatung. I have one specimen from the latter locality with 
no (late. (I have one from Sandukpho, about 12,000 feet, and another 
from Mdllor’s collection.—//. J. E,) 

1768. A, ihalpophilohles, Wlk. 

Sikhim, 1,800 feet 1 have taken this at light in May, Juno and 
July at Punkabarae. 

1770. A. glaucochlora, Hmpsn. 

Sikhim. 1 do not know this. (1 have one from Mollor^s collection 
(the type) and throe from the Khasias which agree with it.— H. J. E,) 
Genus Magttsa, Wlk. 

1771. M. tenehrosa, Moore. 

Sikhim and Bhutan, 1,800-3,000 feet. I have six specimens taken by 
me at light at Fagoo and Punkabaree which shew groat variation in the 
markings of the forewings. One specimen has a central longitudinal 
&9oia with white patches Imlow it. I have specimens from the Kangra 
Valley also taken in July and September at 4,500 feet. My Sikhim and 
Bhutan examples were all taken in July and August. 

Genus EuROis, HUhn. 

1772. E. reirahens^ Wlk. 

Sikhim. I liave not taken this, (I have taken this at Shillong in 
the Khasia hills, but never saw a specimen from Sikhim and doubt its 
oocurrenoe there.— II, J, E,) 

1774. E, decorata, Moore, 

Sikhim and Bhutan, 6,000-7,000 feet. I have two examples taken by 
my ooDieotors in July and September. (One of the commonest species 
at light on Tonglo and extends along the Nepal frontier to 12-13,000 

1775. E, ieparcUa, Moore. 

Sikhim, I have no specimens of this. (I took two on Tonglo and 
got another from the some frontiers E,) 
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1776. smulata, Mooro* 

Slkhimand Bhutau, 6,000-7,000 feet. I have n npeoimen from 
Lingtu token in Septon 3 iber.~(l have three MoUer’s collection.— 
//. J. E.) 

1835.— E. montlis, Moore. 

Sikhim. This insect was originally plaoeil under the genus Amyna 
in Moths of India. I have not seen a specimen. (1 also laivo not 
seen it.— H. J. E.) 

1780. E. leticosikta, Moore. 

SlkWm, 10,000 feet, I do not know tlib, I have nothing that I 
cun identify oertainly with this.— H. J. E.) 

1780a* E. chalcocMora, Hmpsn. (Plato II, Fig, 9.) 

1781. E. Jlavipicia, Hmpsn. 

Sikhim. Another insect I have not received. (I have only the 
type specimen from Moller^s collection. It is probably a high-level 
specioa,— B. J. E) 

1782. En f&riisstma, Moora. 

Sikhim and Bhutan, 2,000-7,000 feet. All my specimens were 
taken by me at light in September. The male has a curved tuft of 
long scales each side of the last segment of the abdomen. (I have 
only two specimens from Atkinson^s collection.'—/7. J. iS.) 

1783, JS, cuprima^ Moore, 

Sikhim and Bhutan. I have specimens taken in May and August 
at about .5^,000 feet elevation. It was originally named chalyheata^ 
Wlk. in Moths of India. (I believe that I have two species under this 
name whicli were taken on Tonglo at light, but I cannot identify them 
certainly,— H. J. E.) 

1783a. E. ehalyheaia, Wlk. 

Sikhim. I do not know this. 

Genus Dipthbyoia, Stoph, 

1800. JA nocturna^ Hmiisn. 

Sikhim and Bhutan, 1,800-4,000 feet. This is u very common insoct, 
especially at the lower elevations. I have taken it throughout tba 
rains at light at Tufcvar, Badamtam, Punkabaree and Fagoo. ^ 

1802. i). sikkimaf Moore. 

Sikhim. My only specimen is now jn the British Museum oojlei?- 
tion. (1 have specimen from Holler’s colleotion dated 2nd ^ux^.^: 
HJ.E.) 
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Oentis Aobonygta, Ochs, 

1813. A. ancedtna^ Butl. 

Sikhim, 6,800 feet, I have only one example taken at the electric 
Jampa in Darjeeling in June. 

1816. A* sinens, Wlk. 

Sikhim and Bhutan, 1,800-3,000 feet. I have four Ki>eoimens, three 
of which I took at Punkabaree in July, August and October and the 
other at Fagoo in August. The male differs from the female in 
having the forewing slightly more prolonged and the hindwing reduced 
in area, vein 4 being more nearly approxinmteil to 6 and forming a 
slight fold between them. (I have one only from Holler’s collection, 
—if. J. E.) 

1819. A. dentkulata^ Moore, 

Sikhim, 1,800 feet, I took one female at Punkaharee in July, This 
sox differs from the male in tlie hindwing being completely suffused 
with brown. My s{)6cimen otherwise exactly corresponds with Butler’s 
figure in 111, Hot, vii, pi, 125, fig. 8, 

1822. A./asciata, Moore. 

Sikhim, 1,800 feet. I took one example at light at Punkaharee in 
July. My specimen is a female and corresponds jfairly well with 
Butler’s figure of Jlyhoma divm, Moore” in.Ill. Het vii, pi. 125, 
fig. 7. 

1823, A. ohlup^a, Moore. 

Sikhim and Bhutan, 1,800-3,000 feet. This is the commonest speoi08 
of the genus which 1 have taken within these limits, My specimens os 
present in my collection were taken by me at light at Punkaharee and 
Fagoo in May, June, July and August. The dark fascia on the fore¬ 
wing tVom the middle of the costa through the reniform to the centre of 
the inner margin distinguish it from any other Atroayciok I have seen. 

Genus Toxocampa, Guen. 

1826. T. dmigera, Wlk. 

SilthJm. (1 a specimen from a high elevation on the Kepal 
frontier which I cannot distinguish from those from the Khas^as and 
Burmah.^it J, E.) 

Genus Conssbvxtla, Grote. 

1827. C, Moore. 

Sikhim, I have only taken this twice in Sikhim. My specimens 
are unfbrttmately I took a specimen also in 
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the Kangra Valley, Punjab, in September at 4,500 feet. (I have speoi-^ 
mens from Mdller’s and Knywett's oolleotions, but never took it 
myself*—‘if* J* E,) 

Genus Prodenia, Guen. 

1829. P. littoralis, Boisd. 

Sikhim and Bhutan, up to 6,000 feet. A common insect attracted 
to light from June to September. 

1829a. P. symtictis, Hmpsn. (Plate II, Fig. 23.) 

Sikhim, 1,800 feet. I took one specimen at Punkabaree in August 
1897. 

Genus Spopopteba, Guon. 

1831, S. mauritiay Boisd. 

Sikhim and Bhutan, up to 5,500 feet. A very common and some¬ 
what variable insect of which I have speoimens taken in March and 
from May to November, 

Genus Amyna, Guen. 

1833. A, selenamphaf Guon. 

Sikhim and Bhutan, 3,000 foot up. A variable insect occurring in 
large numbers in some localities particularly attnicted to fruit, I have 
taken it in June, July and August. One form has a large white s|)ot 
bdow the reniform on the forewing. 

1833a, A. apiccdis, Moore. 

Sikhim and Bhutan, 1,800*2,500 feet. Not uncommon in June, 
October and November. Occurs in the Kangra Valley also. 

] 834. A. octOy Guen. 

Sikhim and Bhutan, 1,800-3,000 feet. Very common with at least 
three fairly well markeil fonns, some of which ximy prove to l^a diatinct. 
One red form with a sub-apical grey spot on the forewing has the 
forewing somewhat truncated ; this is probably the form remlis, Moore* 
Genus Bbrresa, Wlk. 

1837. P, tifrph, Wlk. 

Sikhim and Bhutan, 1,800-3,000 feet. I have six speoimens in my 
eoUeotion taken by me at light in July, September and Novombor at 
Fagoo and Punkabaree. 

Genus Caixopistria, Hubn. 

1838a. (7. f^ariegatay Swinli. (Plate III, Fig. 25.) 

Bhutan, 8^500 feet I took three specimens of this at light at Fago6 
in August and September* 
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1839. C. Hriffilineata, Hmpsu. 

BIkhim* I hare not smn thin. (Two from MoUor^s collection and 
'one taken by myself noor Darjeeling agree togetlier,, but differ in 
being larger, paler and with the apicd markings on the forewing soma* 
^hat different from two Kbasia specimens so named by Sir Geo. 
Hampsom— ff. J. E.) 

18396. C. harmonica^ Hmpsn. 

Sikhim, 1,800 feet. 1 took one sj^eoimen of the type at Punkabaree 
at light. It curiously resembles a well-marked specimen of Caradrina 
transversa^ Moore. 

1842. C. repleta^ Wlk. 

Sikbitn, 1,800-3,000 feet. I took this fairly commonly at Punka- 
baroe in May, July, August, September, October and November. 

1843. C. rivularh^ Wlk. 

Sikhim and Bhutan, 1,800-3,000 feet. Very common in June, 
August, Sopiomber, October, and November at light at Fagoo and 
Punkabarc^e. I have two specimens also from the Kangra Valley 
taken in August at 4,500 feet. 

1846. <7. fAacodoides^ Guen. 

Sikhim and Bhutan, 1,800-3,000 feoL Common at light in Juno, 
July and August. 

1848. C. indica, Bull. 

Sikhim and Bhutan, 1,800-3,000 tbet. I have six specimens taken 
by me at light in June, July and August at Punkabaree and Fagoo 
and six more taken in June and July at 4,500 foot in Juno and July 
in the Kangra Valley. 

1849. <7. reeurvatetf Moore, 

Sikhim and Bhutan^ 1,800-5,500 feet. I have seven specimens of 
this taken at light in June, July, August and September at Tukvar, 
Fagoo and Punkabaree. 

Genus Elusa, Wlk. 

1850. E, hipars^ Moore, 

Bhutan, 2,5t)0 feet. Occurs commonly at Fagoo in July and Ootolier, 
It is distinguislmhle from £7. anlemicUay Moore, by the outer third of 
forewing being pale reddish brown. 

1851. E. cy^athkornk, Wlk. 

Stkhfan and Bhutan, 1,800-3,(K)0 feet. Common at Punkabaree and 
PagCK). Some apeetmens have the rentform spot pure white. My s|»e- 
oimen I took at light from June to Septomber. 
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1852* E.anteuTKRa^ Moore. 

Sikhim and Bhutan ; 1,800-3|000 feet. Common at light from 
May to September. 

GenuH Cabadrina, Ochn. 

1854. <7. cognata, Moore. 

Sikhim and Bhutan, 1,800-3,000 feet. I have taken this at Badam-* 
tarn, Fagoo and Punkabaree chiefly in June and July. It is not very 
common. 

1855. C. exigna, Hiibn. 

Sikhim, 1,800 feet. I have only two specimens of tliis insect which 
1 took at light at Piinkabaree in March, 

1856. (7. kadenn, Froyer, 

Sikluin and Bhutan, 1,800-5,000 feet. I hiivo five specimens of this 
sjrecies taken at light. They wore obtained in January, March, June 
and October. There are generally four conspicuous black specks on the 
oosta, and the reniform and postmediul line are generally defined with 
oohreous rod. 

1857a. C. terminaia, Hmpsn. 

Sikhim and Bhutan, 1,800-2,500 feet. A very common insect, espe¬ 
cially at Piinkabaree. It is somewhat like (7. kadenii, Freyer, but the 
forewing is always shorter, there are never more than two black specke 
on the costa, and the area beyond the posi medial line is generally suf¬ 
fused with cupreous fuscous. I have seventeen siiecimens in my collec¬ 
tion taken by mo at light in January, March, May, June, July, Septem¬ 
ber and October. 

1858a. C. oireseenB, Hmpsn. 

Sikhim, 1,800 foot. This species, of which I obtained a number at 
Piinkabaree, is very distinct from anything else I know in the genus. 
The large quadrate black patch on the oosta at the middle and the black 
patches on the postmedial area combined with the buff-white ground 
colmir give it the appearance of an Sir Geo, Hampson 

thinks this may be referable to the genus Euplexta* 

1860. C. deleeta, Moore. 

Sikhim and Bhutan, 3,800-3,000 feet. This is not tmeommon in 
the winter and spring months at low elevations. I have ten specimens 
in my onlleotion bearing dates February, March, April, October and 
November. Tlie orbicukr and reniform spots on the forewii^ arte 
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tepmsonted by black siibquadrato patches divided up by fine pale lines, 
the former into 5 and the latter into i) parts. 

18(57. C. tramversa^ Moore. 

Sikhim and Bhutan, 1,800-3,000 foot. This is another well-marked 
species which I have taken commonly at light at Punkaljaree and 
Fagoo from May to September. 

1872. C. pkia„ Swinh. 

Sikhim. I have not se( 3 « this. (1 have four specimens from Miiller’s 
<roll(H)tion which agree with one from tho Khasias, It seems to mo that> 
the species imdudtMl in Caradriiia differ so widely in fosedes that they can 
hardly be kept under one genus.—i?. J, E,) 

1874. ( 7 . ^iectinata^ Hmpsn. 

Bikhim, 1,800 feet. Occurs rather mrely at Punkabareo in July, 
September and Ootobc^r. 1 have also a specimen of a female from the 
Kaugni Valley (Punjab) identifiod by Sir George Hampson. The male 
has the antennse pectiiiat<Ml, 

1875. C. redusa, Wlk. 

Sikhiin, 1,800 feet-. I have only two specjimens of this rare spo<jios. 
The forewing somew'hat resembles that of C. lineomy Moore, but is 
suffused with oclireous on the basal hulf| and the collar and abdomen 
are black. 

187(5. C* ext(>rnay Wlk. 

Sikhim and Bhutan, (5,700 feet, I have (>nly one specimen that I 
took at Pashetong in Ootobor. (A single specimen from Atkinson’s 
collection.—//. E\) 

1877. C* lineosay Moore. 

Sikhim and Bhutan, 1,800-3,000 fe(^t, I have fourteen specimens 
of this, one of which was wrongly identifiod by Sir Geo, Hampson as 
Rodmacra plmiday Moore whi<th is placeil as a synonym off C. qnadrir 
puneiata, Fabr. The renifom is generally composed of a round white 
speck with a smaller one above it, but there is sometimes a tliird one 
below as well. In the specimen referred to as identified as Radimera 
placidA the specks are suffused with reddish. 

1878. divisa^ Moore. 

Sikliim. Sir Geo, Hampson says tliat this is not from Sikhim in 
B. M. (I have two, from Kynveil’s and two from MoUer’s ooJIcotion 
which agree with tJie type of dmsa^^ff. J. E\) 
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1882. C. tervina, Mooro. 

Sikhim. I have not takon either of last two, (I have not seen 
this.—a J. E.) 

1883. C. castancipars, Mooro. 

Sikhim, 6,400 foet, I have only taken this on two oooasions. A s{>e^ 
cimen in my collootion is marked ‘‘ Rissoom Soptornbor/^ 

1887. C.//wr?a/a, Mooro. 

Sikhim, 6,700 feet, I have two s|>ociujens which I took in September 
and October, ((kmimon at light at Darjoeling. 1 am not sure that I 
have not two s}>ecies under this name.—i/. J. E.) 

1889. C. mdutmeta, Moore, 

Sikhim and Bhutan, 1,800-3,0(10 feet. A very common insect at 
Punkabaree, but taken only in the cold weatlier. My specimens are 
dated elanuary, March, Soj^temher, Novendnu' and Dooembor, The 
forewing of tliis specties is much broader than that of other species of the 
genus, the third joint of tho ]>alpus is long, and the collar somewhat 
freaked. Tho reniform spot is dark and indistinct, reticulated with lines 
of the ground colour. The postmedial luie sometimes has a series of 
black streaks between the veins on l)oth sides of it. 

Genus TATnoiiHYNCHUs, Hmpsn. 

1890. T* vmetalisy Wlk. 

Sikhim and Bhutan, 1,800*>2,.500 foot. Occurs, but not commonly, 
in Juno and July attracted to light. 

Genus Auohmis, Hhbn. 

1941. A. intermedia, Brora. 

Bhutan, 6,400 feet, I only took this once at Rissoom, but have 
specimens from Simla and from tlie Kangra Valley, (I have only 
one from Sikliim, where it must, be rare.—if. J, II) 

Genus Nonagbia, Ochs. 

1943. N, inferens, Wlk. 

Sikhim, 1,800 feet. This is rare in this locality. I took two specimens 
at light at Punkabaree in Juno and October. ( I have only seen one 
from Sikhim taken in August.—J. E.) 

1945. N. rolmsiaf Hmpsn. 

Sikhim. I do not know this. ( 1 liave four of this fine species from 
Holler’s and one from Knyvett’s ooDeotion. I believe it to be a high- 
level speoios,~i/. J, L\) 
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1946. N. suhmanjinalu^ Hmpsn. 

Bhutan, 2,500 feet. I have one specunon taken at light in May. 

Genus Lkooyma, (iuen. 

1958. L. iibiali$, Wlk. 

Sikhim anJ Bhutan, u[) to 5,000 feet. A common iusoot attracted 
to light in May, Juno and August. 

1959. L. judivaia^ Wlk. 

Sikhim, 1,800 feet. I have only one specimen of this. My specimen 
is without the black costal murks, but has postmediul curved and sub- 
marginul straight lines of indistinct lus<.*ous Bcales. The hindwing has 
three minute black specks on tho subapical margin, 

1960. hijylaaa^ Wlk. 

Sikhim. I do not know this. (I took u single perfect specimen of 
this hoautiful and distinct little sjwaes at sight at Darjeeling on 20tli 
Juno 1886.—/i. J. E.) 

1960a. L, pilcliefiy Bmpan. (Plate II, Fig. 2.) 

Sikhim. The type of this was procured by Colonol Pilcher at Dar¬ 
jeeling. 

1961. Z/. maculata^ Hmpsn. 

Sikhim. (I have a specimen taken by Dudgeon which agrees with 
the type.—i/. J. E.) 

Genus Apsabasa, Moore. 

1962, A. radians^ Wostvs\ 

Sikhim and Bhutan, 4/5,000 feet. This is a rare sptM^ies, of which I 
have only taken thre<> specimens. It occurs in May and June. 

Genus (bSMlA, Ochs. 

1873. C, ocffreiniargo, Hmpan, 

Sikhim, (Pilcher) in British Museum collection. Tlris was originally 
placed in Caradrina. Cosmia is in Acontiinco in Moths of India, but is 
removed to here doubtfully by mo. (I took the type of this at Dar¬ 
jeeling at light in August and have two others from Sikhim*~Zf, E.) 
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NOTES ON SNAKES COLLECTED IN CANNANOllE 
FROM 5th NOVEMBER 1903 TO r>m AUGUST 190L 
By Catt. F* WALL, c.m.z.b. 

(Read before the Bombay Natural Uistory Society on I6t/i JUareb 1905*) 

Family Typhlopid/T3. 

Typhlops Acutus* 

This snake is oallo^l by the Malabaris ‘‘ Kooroodan pamboo/' bliml* 
snake/' x^diieh name is also aj)plied to the Oajoilian IJrwotyphlus 
oxyuruH. A single adult speciripm was brought to me alive on the 
2nd Dooember. It wriggled vlgoronsly in my gnisp, but made no 
attempt to bite me. 

Family BOIDJ!, 

Sub-family BoiN^. 

Kryx conkue. 

An 03:tremely common snake, called by the natives “ Mandaleo/' 
Tills name is also given by them to Russell's vii>er, from whi(?h they 
are apparently unable to distinguish it. They are extremely afraid of 
it, and many have been the entreaties I have received not to Iiandlo 
it. I have Imd many in captivity, but it is an uninteresting, sluggish 
reptile, and does not thrive well, usually refusing food. It will some¬ 
times snap lit an offending object, but as often takes little or no notice 
of it, and will even refuse to retract its nose from the glass of its oago 
when drummed against. Its courage and strength are exemplified 
hy its power of overcoming full-grown squirrels {Seiurus patmm^um). 
On two occasions I had captor and victim brought in to mo, and one of 
these snakes only measured 1 foot 4 J indies I I have often wondered 
what tactics it can adopt to effect the capture of these very active and 
comparatively large creatures. These are not the only instances known 
to me in which squirrels have fallen a prey to this snake. One speeimeu 
hud swallowed a large frog (Rana tiyrina). Anotlier of 9^ inches liad 
oaten some small mammal, too digested to identify. It kills its victims 
by crushing, and I have always found them dead before the snake has 
begun swallowing. It has a habit, like many otlier snakes, of crouching 
or pressing itself to the ground when molested, and this is most noticeable 
in the hinderpart of the body. Its movements are alow, and it oanncjt 
be got to hasten; on the contrary, if worried, sulks, and mmains coiled 
Miu] stationary. X obtained 36 speoimens. The sex is not recorded in 18, 
and of the remainder 9 were males and 9 females; 15 wore obtained in 
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the driest and hottest months, Mun^b and April* In the wet months 
they were ourreapoudingly scarce, May, Juno, and July j)roduoing only 
5 specimens. My largest Bpooimon was 2 foot 4f inches, and the 
smallest, which, I believe, was a hatchling, was inohos. The nav(sl 
involve*! 5 ventral shields, and 43 intervened between it and the anal. 
A pregnant fomolo, 1 foot 8| inches, contained C eggs with no trace of 
embryo on the 7th December 1903. 

It is quite common to find some of the siib-caudals divided. The 
first infralabials sometimes fail to meet behind the symphysial, 

Famihj COLUBRIDJi:. 

Suh-famihj 0(>lubuin;». 

Lycodon aulicm. 

Called by the natives Choorrta.'’ Of the 50 specimens collected 
the sex is not note<i in 7, and of the 43 remaining 25 were females 
and 18 males. The females have longer bcKlies than the males and, it 
seems, mther shorter tails. 

Ventrals 9 192—20f3. Rnb-caudals 55—70. 

,, $ 177—186. „ 63—73. 

Only 8 speolmens exceeded 2 l^t in length. 

It was fairly abundant throughout the year, but porlmps more so 
during the dry weather. 

I found a gecko ingested on two occasions and a mouse on(?e. 

It will bo observed that I have recorded in the following table a very 
fair sequence of events from the reported coition of a jmir in Novem¬ 
ber to the appearance of hatchlings in May and June. The smallest 
mother was 1 foot 6^ inches long. The eggs, from 8—10 in numl>er, 
were unusually elongate, being often more than twice as long us broatl 
and the largest measured If inches in length. I failed to hatch any 
of these out in spite of many endeavours. Hatchlings measured from 
7i-^7| inches, or about one-third the length of a large adult. The 
navel involved 8—4 ventrals, and 20—23 ventrals were interposed 
between it and the anal. 89 of the 50 spooimoiis belonged to 
Boulenger’s varieties D and S’* ( the L, capncinm and the X. 
unholor of Bole.), neither of which, however, I think, can claim to l)e 
regarded as distinct forms, as I found every gradation between 
them. In fact, two hatohlings obtained on consecutive days from 
the same small heap of tiles, and which, I think, may reasonably be 


^ diuiku, Brit. Him., Vol, I, 35d>4. 
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considered as members of the same brood, were a good deal dissimilar,. 
The one typical of variety D had 20 conspicuous saffron bars on the 
body, and an occipital l)ar j the other, almost typical of variety E, 
had a few barely perceptible indications of bars on the forebody, and no 
occipital bar. The colour in all these was lightish brown, of vari¬ 
able shades, like tea and milk, or an unvarnished new cedar pencil, and 
in almost every specimen the bars wore distinctly yellow and not white. 
The yellow, however, 8i)eodily became white in spirit. The bars which 
numbered as many as 24 on the body involved 1—2 scales vertebrally, 
and the intervals longest anteriorly 6—10 scales. Seven specimens I re¬ 
ferred with some doubt to Boulanger’s variety A. This very handsome 
form constitutes a very distinct variety, and resembled the young krait 
so closely that I was most careful to assure myself of its identity before 
handling it. These specimens were so remarkably similar us to leave 
the impression that they must breed true inter se. The colour 
was chocolate or dark pnrplish-blaok, and tliere were from 11—19 well- 
defined white bars on the body, involving 2 scales vertebrally, the 
intervals longest anteriorly involving 12—19 scales. Usually some of 
the anterior labials were mottled brown, otherwise these shields were 
uniformly white. 

Many—^in fact, most—of my specimens wore caught at night by 
warders at the jail during their rounds, illustrating what is already 
well known of its nocturnal habit. Many have been caught in 
the near vicinity of, if not actually in, habitations. I found them 
agile creatures, displaying sometimes much spirit. I was frequently 
bitten by them in attempting capture or handling those in 
captivity. Many speijimens, however, when grasped gently—an art in 
which I am little proficient—displayed little or no vice, and suffered 
themselves to be handled with impunity. The bite is trifling ; it cannot 
be said to cause pain, though one is sensible of the impress (rf their 
teeth on the skin, and sometimes even a minute speck of blood may bo 
discerned at the spot. On one occasion one vibrated its tail vigor¬ 
ously under excitement, I have known it more than once fix itself into 
rigid coils, so that I could toss it like a bit of knotted cane into the air, 
without it loosening its folds. Its climbing powers are very remarkable 
and little inferior to some of the tree-snakes. I have seen it many 
times clamber with the ease of a lijmrd up the peqmdicular fboes of 
ita box, and retain its grasp while stationary in a wondirrftd inaimer. 
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21.114)3. 


23-11-03. 


25-114)3. 


28-114)3. 


10-14)4. 

15-14)4, 

20-1-04. 
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8-2-04. 
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. 2 

>> 
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9 . 2 
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^ ••• *•« 
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* intcumdiak b«lwe«a D and £. 


No Anterior chin shields in 
contact with 4 infra¬ 
labials. Reported 
in copnlA,*' 

Yes Blackish-f)urple with 
13 very distinct 
white bars—incom¬ 
plete white collar. 

No One temporal right side. 
10 ovarian follicles 
impreg n.a t e d. 13 
white bars on 
body, on dark pur¬ 
plish-black ground. 

Yos Pumlish'brown with 
18 white bars body 
very distinct, 

„ 3 postoculars. 


Extracted from a 
Bttifgaru$ eamlidui^ 
contained 4 eggs 

urxn* 

Temporal confluent 
with 7lh labial on 
right Bide, 

Labials 10 with the 
3rd, 4th, 5th and 6th 
touohinff eye on 
right side. 


Yos 3 right postoculara; 
anterior chins touch 
4 infralabials ; 4th 
and 5th subcandals 
entire. Contained 
6 eggs(ir.-l,V). 

„ 10 labials, the 3rd, 

4tb, and 5th, touch¬ 
ing the eye. Con¬ 
tained 5 eggs (l|''x 

,, Anterior china touch 4 
infraJabials. 

Died 17th March ^04. 
Contained 5 eggs 

Yes Oonfainil 4* eggs (*" 

X4"). 
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I/jf codon iravaneorietu. 


One apeoimen only came Into my hands. B was a live female 
measnring 1 foot 5f inofaes, tail 34 inches, and it allowed me to handle 
it with impunity. In oolor it was dark pnrplisb-brown, tlie dorsal 
bars and flank retioulations so common among members of this genus 
were straw ooloured. After two days* immersion in spirit the yellow 
had beoome white. Yentnds 177. Snboandals 65, all paired. 

POLTODONTOPHIS gUBPUNOTATtrS. 

1 obtidned one small speoimen, I think a female, 84 inches long, of 
•friuoh tile toil BOOoTmted for 2 indies. Ventrals 192. Snboaudals 67. 
Ihe navel involved 3 shields and 28 intervened between it, and the anal 
Temporal single, imd In oontaot with the 7th only of the labial 
■eries. A ouneate sotde is wedged, between the 7tii and 8th labials 
which, if included as a labial, would malm those shields number 10. 

* laipUw batwMa D sad A 
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Oligodon 0ubgmeu$. ^ 

Natives called this Ohoorta/' bot they confuse it, I think, with 
Lf/codon aulious vAihh. is universally called by this name. 1 got 4 
specimens, one live adult was an active, and restless little creature, 
wriggling constantly from my grasp, but offering no malice. Tlie one 
oaugk on the 14th March was evidently a hatchling. It measured 
4H”? about * quarter the length of a good sized adult. All belonged 
to var A. (Boulenger)^, The nasals are peculiar, aud appear to me to 
be divided into 8 parts by a Y-shai>ed suture, the arms of which are 
wide, and the nostril is sliWike and occupies the anterior arm. 


i 

o 

!_i_ 

i 

M 

§ 


m 

"tk 

is 
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Ebmarjcs. 
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1' 23 " 
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184 

168 

46 

47 
41 
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2 

... 

17 bars body, 5 tail. 

17 bars body, 5 tall. 

Tail inoomplete, 15 bars body. 


Z(imenu mucoam* 


Tliis is called Chayra'^ by the natives. Of the 56 specimens, the 
sex was unrecorded in 19, Of the remainder, 19 were naales, and 18 
females* 

It would appear from the accompanying table that it was most 
abundant in the cool weather, but this conclusion must be mode with 
reserve, as I discouraged the capture of this species. I think it is pro^ 
bnbly equally in evidence all the year round. 

Frogs, and especially Rana iigrinok, seemed to form their staple diet. 

The only two pregnant specimens wore obtained in August and 
November, the eggs numbering 13 and 11, respectively. Though I 
have always failed to niake one menace mo in the open, even when at 
bay, 2 specimens I had in esaptivity showed themselves extremely vicious 
hurling themselves repeatedly against the glass of their cages in their 
endeavours to strike at me. Both, too, during these outbursts of anger 
gave vent to a peculiar noise. 1 have never heard any other snake 
preduoe, resembling that scolding sound made by oats when brought 
to hay. OoineiJent with this remarkable sound, and probably in 
some way ooncemed in its production the neck, and upper hddy 


♦ CJat., Soaliei, Brit. Tobn#|>p« 






NOTES ON SNAKES COLLECTED IN CANNANOME, 


299 


for some inches wore markedly com pressed, and the throfet ponohed. 
If the ^snake was attentitely observe at this time it was 
noticed that the altered Ventral contour with its bulging down¬ 
wards, oorrospondod to an equal bulging upwards of the dorsal aspect , 
which could only have been achieved through an arching of the spine. 
This snake is active, and has always appeared to me very swift in its 
movements* and I Was much surprised therefore on June Oth when I 
gave chase to one in full flight measuring 5 feet inches and caught 
it up, and killed it. I j>aced the ground traversed hy both, and found 
I had run 38 yards whilst the snake covered 18. I frequently en¬ 
countered it in the paddy fields, and have met as many as 7 in one 
day. When it took to the water, it kept its head above water, and 
could rarely be induced to immerse it. 

The male appears to grow to a greater length than the female 
and this is especially interesting with reference to a remark of Dar- 
winX who sjiys* he is informed by Dr. Gunther that in snakes the males 
are always smaller than the females. Of the 14 specimens measuring 6 
feat and over in which the sex is rerjorded, 11 were males, and 3 fenailes 
and the longest male measured 7 feet tlj inches against the 0 t'mi 6 
inches of the longest female. 

Beferenoe to the following table shows that the stales are subject. to 
much variation ;— 
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7th labial oonflaent 









with a posterior 
iomporaL 

1 

22-6-04. 


4* 4« 

l» 

• a« 

f*e 


... 


Killed in act of swal¬ 








••• j 

lowing a frog. 

24-0-04. 
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and 6th touching the 
eye on left side. 
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Dendrophis pictus. 

The “ Villoonee '* praaounoed more like “ Billoonee " of the Mala- 
baris, from, I am told, “ Villoo/’ a bow, and “ Ooni,” to thrust into. 
Tliey have some legend about this snake fixing its tail in the ground, 
and poising on this extremity with its body in the dbape of a bow. 
0 speoim^ came into my hands, 6 moles and 1 female. Mie only one 
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I had alive never attempted to bite me though it struggled vigorously 
in ray grasp. The labials in all ware 9 with the 5th and 6th tonohing 
the eye. 
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BflMABXl. 
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r 0r!l68 
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27-11-03 


2' 4r 
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Ant. Chins toinsh 4 labials 

2.3- 3-04, 
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3' Of 

EZEim 

|168 
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sidt^ 

26- 4-04 
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kSSsm 

( 

••• 


13- 6-04 

s 


tSSm 

... 



27- 6-04 

i 

2' 

_ 

Of »t",170 

1 

115 



The scales two headlengths behind the head number 15 in all, midl>udy 
15 in all, two headlengths in front of the vent are 9 in 5 male speci¬ 
mens, 11 in the female. 


Tropidomtus itolatus. 

This snake is called “ Therlian by the natives. 

Of the 50 specimens collected 17 wore females, and 20 mules. Tlje 
sex was not recorded in the other 18. 

It was far more abundant in the rains, 39 of the specimens being 
obtained in June and July, whereas in the dry season, it is hardly to 
be found at all, only 2 specimens were brought me during the four 
months January to April, 

The only two oooasions on which I found anything in the stomach 
frogs had been eaten, and in captivity they ate frogs readily. 

Coition was aoooraplishod in the early ruins (May and June), and 
the eggs from 5 to 10 in number were deposited in July and August, 
hatching us late as November. A hatchling measured inohe% or 
about one quarter the length of a large adult. Specimens I caught, 
and had in captivity allowed themselves to he freely handled, and 
rarely attempted to bite. Some when flushed evinced alarm by erect¬ 
ing themselves, and flattening the forobody. 

All specimens were adorned with blotches or spots of pale blue, or 
vermilion in the anterior part of the body. Of the 50 specimens 16 
were adorned with red, 81 with bine and in 3 this is not recorded. 
Of the 16 red, 6 were males, 7 females, and 3 unrecorded. Of^e 
31 blue, 14 were wales, 10 females, and 7 not recorded. With wrferi- 
snoe to the coloratton of snakes Darwin* quotes Dr. Giinther aa having 
^•*.■ ■' 












ffOTES ON 8NAKBS COLLECTED IN CANNANORE. SOSt 

informed him that he could almoat always distinguish the male from 
the female by his more strongly prollounf^ed tints. In this connection 
the following exoerpt from my notebook of Juno 10th is especially 
interesting:—A jail warder on the evening of the 9th June encountered 
and caught 5 specimens of this speoies in close proximity. Tlie next 
morning I examined the spot, and asoertained that though no two were 
actnally found together, they were all flushed within 20 to 30 yards of 
one another, on a pleoe of ground bare except for a few strips of grass 
on the bunds of a dried up patldy field. One proved to be a female 
heavily pregnant with 6 nearly matured eggs, the rest were adult males, 
I supposed attracted to her in Ignotanoe of her maternal expectations. 
The female was very brilliantly blotched vermilion on the foreback, and 
spotted on the belly with the same colour, her throat was bright orange. 
One male was identioal in colouring, another differed by lacking the 
spots of vermilion ou the belly, whilst the other two wore unadorned with 
vermilion. It seems clear, therefore, that in this spooies the brilliant 
adornment is not of sexual import, since it is not the prerogative of 
either sex. A glance too at the accompanying table shows that it is not 
of seasonal significance. There seems to be little difference in the length 
of the sexes, or in the relative lengths of the bodies, and tails, but the 


females have rather fewer subcaudals (62-68) than the males (67-80). 
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The soalos in all wore alike. Two heads lengths behind the head 19 ; 
midbody 19; two heatls lengths in front of the vent 17. 


Tropidonotus piscator. 

^‘Neer Kolee’^ is what the natives tmll small specimons. This means 

Water fowl*’ and I notice Oates ^ mentions this name as applied to at 
least three ducks in Southern India, the ruddy Sheldrake, tlio Comb 
duck, and the Spotbill. Large specimens are called ‘‘ Neer Mandallee,'* 
the latter term apparently being equivalent to snake 

Of tbe 39 specimens, 10 had the sex unrecorded, and of the rest 8 
were males uml 21 females making it appear that females are nion) 
numerous. Both my largest specimens were females. Males had 
longer tails. 

Like the last it is most in evidence during oral after the rains. 

Tbre^ Specimens had e^ten frogs, and on more than one booasion one 
was broujB^t w^gtihg on a hook which had been Imited with a frog by 
native urchins. It will be notioed from tlie following table that eggs 
were deposited in January, and a hatchling app^toed in March. 

The scales in all were the same, uiis., 2 beads lengths behind the head 
19; midbody 10 ; 2 before the vent 17. 

io», m. 
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Sub-family HOMALOPSINJE, 

Cbbbbbus bhtoohops. 

I obtained 2 female speohnens. Of one I noted that it struggled 
violently in my grasp, wreathing itself round my wrist,^ and eihibiting 
considerable strength* Of the other the length was 3 feet 3 inches, 
tail inches, ventrals 148, sub-caudals 50 but the tail was not com¬ 
plete. The anterior chins were in contact with 4 infralabials. Beales, 2 
heads lengths behind the head 25 ; midbody 25 ; 2 heads lengths before 
the vent 19. It contained a large fish 8 inches In length. Under 
provocation it hissed loudly, and protruded a whitish tongue in a lazy 
way. Its mode of progression was very peculiar, and very similar 
to that recently noted by Flower^ in relation to an African viper 
{Cerastei Vipera). During progression it always threw a ooil sideways 
in advanoe of the head, up to which the head subsequently moved, 
and before the body was extended, the ooil was again thrust forward. 
It gave the impression that it was moving sideways. As I have noticed 
before this snake depressed its hinder body when alarmed. 

GbEABDIA PEKVOeXIANA. 

My only specimen was obtained on 8th November 1903. It was 
lying sunning itself in a shallow pool of water, and made no move¬ 
ment when I walked over it snipe shooting. My wife following in my 
steps discovered it. 

Length 19f inches, tail 2^ inohes, Ventiwls 151, BoWudals 31, 
Scales 2 heads lengths behind head 17 ; midbody 17 ; 2 heads lengths 
in f^ont of vent 15. Like all the other Homolopsids occurring in 
Indian limits except Hypiirhina plumbea and Fordonia leucobalia, the 
nasal fields touch one supralabial only, tn>., the first. The temporal 
touches one labial only, 6th. 

Suh-fimily DIPBADOMORPHINiE. 

DiPBADOMOBPHtrS TBtOOKATA. 

This BCiake coiled itself before striking exactly as I have reported in 
an emrlier volume of this Journal, of the i>. Multimomlata. A con¬ 
siderable lengith of the body was raised oiT the ground and thrown into 
figure of 8 loops, with the bead poised centrally. It struck out viciously 
under provocation, tn captivity I noticed, it rested on branohes coiled, 
as if on the ground, unlike alt the other tree snakes with which I am 


«««^ IStk 1904. 
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familiar and which lie e^itended along or across the branches in graoefxil 
curves distributing their weight on many j)oints* 
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The scales were the same in all specimens, and also in 2 sloughs 1 
found on bushes, 2 heads lengths from head 21; midbody 21 ; 2 
heads lengths before vent 15. 


DrYOPHIS MYCrriBIZANS. 

The paohola ’’ of the Malabaris. 1 obtained 49 specimens, the sex 
was not reoorded in 28, and of the rest 15 were females and 6 males. 
The aooompanying table makes it appear oommonost in Kovember# 
but this is not the cas<^ as far as I am aware. I had to discourage 
the natives from bringing it in, it proved so plentiful. I IwlieVe it 
will be found oqiuvlly in evidence all the year ronnd. 

The females appear to grow much larger, my largest male was 4 
feet, 4| inches, and 1 obtained 7 females of greater length, the largest 
being 6 feet and 4 inch. The males had longer taris. The ventrals in 
the two sexes were about the same, but the subcnuduls were nmob more 
numerous in the males (166—170) than in the females (187—149), 

Lizards proved the favoured article of diet. 

My one pregnant specimen contained immature eggs late in July. 
Two specimens I judged to be hatchlings^ were received late in 
November. 
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etl. Temporals 2. 

Srd and 4th labials confluent* 

Labials 8, the 4ih and 6th touching the 
eye, no suhocnlar, 1 postocular, 

I believe a hatchling. 


Labials 9, the Cth only touching the 
eye. 

Last ventral divided. 

Contained a liwd (CahiM rer$ief)lof\ 
1 specimen in February, 2 specimens 
in March, 5 specimens in Apru. 


Last ventral divided. Labials 7, the 
4tii only touching the ©ye on theVicht 
side, ® 

5 specimens in May. 

Last ventral divided. Labials 9, the 6th 
only touching the eye on the right 
side. 

Aniorior chins touch 4 infralabials only. 
Navel involves 4 ventrals and 9 in* 
terven© between it and the anal. 

Anterior chins touch 4 infralabials only. 
2 suboculars. Contained a gecko. 

Labials 9. the 8th only touching the ©ye 
on the left side. Captured in act of 
swallowing a loriquet (Larieulm 
mlU), Contained 7 eggs, the largest 
with no trace of embryo. 


!]?he soales filiovr some Tariatio]i posteriorly, 2 heads lengths behind 
the jhoad IS; iiddhody IS; £ WgtiiB in or 9, 
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Sub-famUy HYDROPHIIN^. 

HyDRD8 flatdrus. 

One female specimen of Boulenger’s variety Length 2 feet 

6^ inches ; ttul 8| inches. Ventrals about 389. There wore 3 prae- 
oculars on the right side ; and 2 on the left. Labials 10 with the 5tb 
only touching the eye. The scales 2 heads lengths behind the 
head 52 ; midbody 58 ; 2 heads lengths in front of vent 51. The 
2nd supralabial did not touch the praefrontal on either side. There 
was a loreal on the left side. There were two small euneate scales 
between the frontal, and parietal shields. 

Distira gili,bsrl«. 

This rare snake has been already reported, and described by me in 
the Bombay Natural History Journal, Vol. XV., pp. 728—6. 

Enhydbis ouRrus. 


Evidently quite a common snake on this coast. The anal shield 
was divided into 4, except where noted otherwise. The praefipontals 
touched the 2nd labial in all specimens. 

I obtained 11 specimens, of which I have tabulated the following :— 



11-44)4. 

7-54)4. 

544)4. 


f Oat. Bmku, Brit. Vim., Voh XIZ, p. 568. 
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Enhydrma Valakadyen. 

Of the 29 specimens collected, the sex is not recorded in 16, Of the 
remainder there were 5 males and 8 females. Three of the latter were 
mothers, with young in an adTanced state of development, and in the 
aggregate these contained 19 foetus, of which 7 were nmles and 12 
females, so that the latter appear to predominate. 

It appeared to be equally common near the shores throughout the 
whole year. 1 could have obtained them in bucketfuls at any time, 
but bad to discourage the fishermen from bringing them in on account 
of expense in rewards. 

The few specimens that had fed contained fish only, and it was a 
matter of daily occurrence for sepoys and others fishing off the rocks 
to pull up their linos with one of these snakes wriggling on the hook. 
I had 4 pregnant females, on dates indicating that the young 4—9 in 
number are discharged about January and February. The young were 
suspended in a pellucid, viscid, fluid, resembling castor oil in colour, 
and consistency, overlying a nmss of yolk, and encapsuled in flaccid, 
capacious, and completely transparent thin-walled chambers, bearing no 
reaemblance to the eggs of any other snakes I have seen. The embryos 
were coiled spirally, and occupied that region of the chambers nearest 
to the vertebral column, and those of the most advanced brood measured 
from log—11 inches. These lived for some minutes after liberation 
from their enveloping membranes, during which the pulsations of the 
heart were very obvious. Placed in spirit the males extruded their 
genitals in the act of dying. 

It is evidently of a peaceful disposition. I never excited one to 
strike at or bite any offending object, and none of the many soldiers 
and others who habitually bathed In the sea, where they were very 
pkmtiftri, were ever bitten. 

It is extremely tenacious of life, and is most difficult to kill. 
I kept some specimens alive for ten days, and many left their 
ghurrabs of water and wandered for days about the flower-pots 
in a sunken verandah. It was able to make some progression 
on land in a heavy laboured way. My largest specimen was 4 
feet, 7 inches. smallest |>regnant female measured 8 feet 2 

mches. The females had a much deeper conformation of body than the 
males. The male olaapers were hi^ on each side as in vipers, they 
were villosb, imd had a median raph& posteriorly which divided and 
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passed up each Umb. The extremities of these organs were not 
surmounted by tentacles, and ware therefore unlike what obtains in 
most snukoH. 

My notes on this species are too imperfect to quote in emtenso, 
but the following abnormalities are worth mention. The preefrontab 
wore not in contact with the 2nd labial in 7 specimens, including 4 
speoimena of a brood of 4. The 4fch labial did not touch the eye in 
7 speoimena, including 3 of a brood of 6, The prceoculars were 2 
in 2 apeoimons of a brood of 4. The 1st and 2nd labials were confluent 
in 3 specimens of a brood of 9. The postooulars wore 2 in 2 female 
specimens and in 7 males. It is curious that in the brootl of 9 all 
the males had 2 postoculars, and all the females only 1. In the 
brood of 0 the same was observed. The frequency of the same 
abnormality in the same brood suggesta ita inheritance from one or other 
parent, 

Suh-family ELAPINAE. 

Bungarus caadtdui^ 

Galled valla pamboo in this locality. “ Valla ” 1 am told means 
bangle.'' Males wore much more numerous than females. The 
colour of the hatchling was unlike the adults, the white arches being 
exceptionally distinct. There were 30 distinct linear arches on the 
body arranged in pairs, and 9 on the tail. Anterior to these were 8 
broad white bars involving 2 scales vertebrally, and evidently occasioned 
by a confluence of a pair of the arches which subsequently occurred 
as discrete lines. The intervals between the most anterior bar? involved 
12-13 scales vertebrally. They gradually shortened to implicate 6-^8 
scjales in the back part of the body between each pair. An ill-defined^ 
but very distinct, white oblique streak occupied the temporal region, 

I kept two alive for a few days; both I believe must have been 
injured. They frequently used to nibble one another in a playful 
way, opening their jaws and shifting their grasp along e3ch other*a 
bodies as though selecting a suitable spot in which to bury their fonga. 

I could not through the glass of their cage discover any woxmdsi as a 
result, but the younger died the day after my witnessing this somewhat 
dubious playfulness on the part of the larger snake. Their lengths 
were 2 feet 10 inches and 1 foot inches. 

in aO the specimens the scales were alike, r&s., 2 heads lengths behind! 
the head 15; midbody 15; 2 heads lengths in front of the vent 
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Tho sTipruoandals in nil woro in odd niinihors, ti vory nniisnul oharnc- 
ior in snjikos, but ocourrin^j; with fow oxcoptiims wboro tho BubcuiuJtils 
uro entire. Tho enlarged and hoxagontd cluiraeicn* ol’ the vertobml 
row was retained, thou^li somewhat inoditiod, in the wliolo hm^th of tho 
tail as I have romarkod in previous notes. All sjMjcimens Udtei^od to 
v:»r. C, { Boulon^er^ ) cmruJeus, 
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I believe a hatchling ; navel involved 
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Nani tripudiwm. 

(Jailed by tho nativos here Moorookiin and “ Sairpocym.” From 
tlui annox<»d list the disj>arity of tho sexes will be soon to bo vastly in 
favour of the nude. 

All sjmcirnmis wore of variety A-a of BoulengOT,f and almost exactly 
alike in colour, piz., varief^atod with wlu«it colour, and pale dun, iJis- 
tributod with a slight temloncy to form transverse Iwirs, osi>ocially in tlio 
posterior |vart. of the body and tail. Tliese colours were disposed 
upon the skin and hardly at all on the scales. The head was olive- 
brown, with some or most of the sutures on the crown black. Tire 
hood from before backwards was whitish, merging through cinnamon 
or rusty red to intense black, which latter was abruptly defined poste¬ 
riorly. A Well-defined, white, black-margined, Hjmctacle-mQrk centrally 
and a black crescent and spot. lateniUy. These very elegant hues amt 
marks, confined almost entirely to the skin, showed the snake to great 

* Oa^. Vd. m, p. m. 

t OAt. Brit. Miih., VoI. Ill, |\ 
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aclvttnt44g© wlien the hood was erect, Tlioro wore from 2 to 8 
blackisli-pluniboons ventral hands anteriorly. The eye was very hhick, 
the pupil in some specimona scarccdy visible, and in others iiulicialo*! 
only by a small arc of the iris beinjv golden. 


The only female was progntini on 12th February with Itl largo, hut 
immature, eggs* 
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Family VlPEIUl)^. 
Sub-family VlIvKRiN^. 
Vipera russelUL 


This is called locally M&ndSlllee,’^ and as I have romarkod under 
JSry^K cotiicus in tliis paper, those two snakes are confused by the natives, 
and both treated with equal dread. 

The following table indicates a considerable preponderance of males 
(10) over females (1), 

It apj)earod to be breeding in tho cool weather, and the young were 
l)orn in May and Juno, The smallest liatcihling was O-J inches at birth, 
or about one-seventh the length of a very large adult. In a state of 
nature, rats proved tho favoured article of diet, and my note of May 
17th shows that the young subsist on maimnals like their parents* The 
navel involved 4 to 5 vontrals, and from 13-15 separated it fronu the 
anal shield. 

The ^malloat I kept alive for a day or two, in a hisouit-l) 05 . It wa0 
very alert, resented interference of any sort, and struck most viciously at 
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tlio mice given it, both of which it killed but did not oat. Its hiss was 
louder than that of an adult dhaman. When gnispod, it moved its fangs 
actively after the manner of vipers in general. 

All the four young wore encountered in oloae proximity (300—400 
yanls) to the Jail Superintendent/s house, one netufilly on one of the 
pot plants in the verandah. Probably those were momhers of the same 
hrocKl. 
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Ill December 1903 there were thunder showers from the Ist to the 
4th instant. 

Ill January 1904 drizsding rain on the 2nd instant. 

In February no rain. 

In March heavy rain on the 18th, and a shower on the 20tli. 

In April, showers on the Ist, 9th, 21st, 24th to 26th, and 21Hh to 
JiOth. 

In May heavy rain (the coininenoomont of the “ harm hamat ”) on 
■the 11th continuing throughout tlio month with a rainfall of 12’C5. 

Juno heavy nun throughout the month rogistoring 5r)‘38 inches. 

July heavy rain throughout the month, with a break between the 
25th and 30th. Bainfall amounted to 39'36 inches. 

In all, 377 spocimous were colloctoil including 21 species. 

With the exception of a few rarities the sex was ascertained by 
actual dLssoction, so that the pregnant specimens recorded wore without 
doubt the only ones in this state. 1 think tabulated notes such as 1 have 
appended with most of the above species would, if carefully kept, throw 
a good deal more light upon those creatures than might appear at first 
sight. Many deiluctions of an entirely unoxjieotod character may l»e 
drawn from some such system, but a much larger number of statistics 
are necessary to establish correct information, and I appeal to those 
interested in the subject to contributo whot they can in this manner. 
As an illustration of the unexpected I will give another extract froiu 
my note book, selecting Bungarm fasaiatus for my purpose. 

It will Iw seen from the following taljlo that most of the spooimons 
were obtained in the month of July, and I mast mention tlioy all were 
caught about the Jail at Insein near Ilangoon, except one in Rangoon 
itself. If their measurements be carefully studied, it will bo seen tliat 
they fall into groups according to their lengths; thus 4 specimens 
ranged between 1 foot 5f inches and 1 foot 9 inches; 2 specimens 
between 2 feet 4 J inches and 2 foot 7 inches ; 8 sjiecimons lietween 3 
feet 7 inches and 3 feet 11 inches, and 1 specimen was 4 feet 5| inches. 
It certainly appears to me that these must represent the offspring of 
successive years, in which case one may deduce that the rate of growth 
for tliis sfHjcies is proximately one foot a year. Now the lengtJi of u 
liatohling and the length of a pregnant spocinion, would allow one to 
judge the ago at which they aciiuiro maturity. It is to be rogrottod 
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that tho rtoxos in this very intorosting sorios wern not invostigatoil, and 
I frecjiiently have to deplore aiinilar gaps in past notes which are budly 
needed to confirm or refute conclusions drawn ;— 


Bungarm fasciatus. 
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ON FISHES FKOM THE PERSIAN GULF, THE SEA OF 
OMAN, AND KARACHI, COLLECTED BY 
Mu. F. W. TOWNSEND. 

(WitJi 3 Plates.) 

By C. Tatk Rkgan, B.A, 

(Read before the Bomf}ay Natural History Society on IGth March 1905.) 

Mr. F. W. Tovrn»ond, who has, within tho last fow years, jiresentod 
to the British Museum several collections of fishes from tho l^orsian 
Gulf, the Mekran Coast and Karachi, and also some specimens dredgetl, 
at considerable depths in the Sea of Oman, has again collooteil a largo 
series at these localities and also at Muscat. 

This contains examples of 18 speoies which are described below as 
new to science. I have added complete lists of the Fislies of the 
Persian Gulf and the deep-sea forms from the Sea of Oman which 
have been received from Mr. Townsend. In the case of those from 
Muscat, I have given only those species which do not appear in 
Stoindaohnor'a recent list (Denkachr. Ak. Wien., hxi, 1902, p. 123), 
whilst a list of those from the Melcran Coast is being published in 
tho Imperial Baluchistan Gazetteer. 

Willey (Zool. Results, vi, p. 719, 1902) has noted tho vertionl position 
of Amphisde when swimming, and gives a figure representing it with the 
Jiead upwards. One may feel inclined to suspect the correctness of thi<» 
figure in view of the following interesting observation of Mr. Townsend 
on specimens of A. striyata (Gthr.):—“ Some of them were sufficiently 
alive when dredged to swim in a tub of water, tho position they took 
up being head down, and they swam about in a vertical position using 
the three fins near the tail to propel themselves^ the middle fin seeming 
to have the most business to do/^ 

Mr. Townsend writes that Mr. and Mrs. Whitby Smith have taken 
great interest in his oolleoting, and I have named two new species, 
Perm Smiihii and Callionymus marffareteB^ in their honour. 

i. DESCRIPTIONS OF NEW SPECIES. 
HbmIRUAMFHUS BlKDBKSie* 

Depth of l)ody about 1 f times its breadth and times in the lengtii 
(without caudal); length of head 2g times. Diameter of eye 11 times 
in the postorbital part of head and nearly equal to tho iuterorhihd 
width. Length of lower jaw in front of tlie termination of the upper 
jaw a litdo longer than tlio rest of hood ; upper jaw as long m broad ; 
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pTOorbitsil a little doopor than long. Di^’salH; anal 15; both JKjaly 
and oominonoing nearly opposite («ch othor; {leotoral as long as 
distance from posterior margin of operculum to anterior edge of pupil; 
origin of ventrals equidistant from anterior edge of pr 2 BO}> 0 rculum and 
base of catidol; caudal forked. Scales deciduons, 50-55 in a longi¬ 
tudinal series. A silvery stripe on the side becoming broader 
posteriorly. 

Length, to hise of caudal, 188 mm. 

A single spociinon from Karachi, 

AroaoN holotjbnia. 

Depth of body nearly equal to length of h<3ad, 2f times in the lengili 
(without caudal). Snout ^ as long as eye, the diameter of which ia 2f 
times in tho length of head, inteforbital width about 5 times. Lower 
jaw slightly jirojecting ; maxillary extending to below posterior edge of 
pupil. Outer enlge of praBopercla, auborbihd ring and supraolavicle 
finely serrated. Dorsal VII, I 9, Anal II 8. Second doratvl spine 
the length of third, which is stronger and slightly longer than the 
fourth and equal to \ the length of heail; second anal spine ^ the length 
of head ; soft dorsal and anal with outer edges emarginate ; pectoral 
extending slightly beyond, ventral nearly to origin of anal; caudal 
notched, with rounded lobes, 25-26 scales in a longitudinal series. 
Daudal peduncle times as long as deep. Head and body with longi¬ 
tudinal black stripes; a median one from between tlie eyes nearly to 
origin of spinous dorsal; on each aide one from tho snout, running 
above the eye and the lateral line to the caudal peduncle ; a second, from 
the upper part of eye running below the lateral lino to below the soft 
dorsal; a third from tip of snout through the eye and along the middle 
of the side to the extremity of the caudal; a fourth from tip of lower 
jaw through the base of j^ectoral to tho oaudtd peduncle; taint traces of 
a dusky stripe at tho base of both soft dorsal and anal* 

Length, to base of caudal, 41 mm. 

Three specimens trom Muscat, 15-80 fathoms. 

This is the species figured by Day^ as e^idekaimnia (Blkr.) and whi(di 
j&^eker oohsidered to be identiciil with famatus (WhlbO. Rovcml 
species have been confounded under this latter mriie, which difier from 
each other n^>t only in form and proportions, but also oonstmitly in the 

* FJ«h. indk, pi Xn, fig. 7 C ? fig* 4 id$o>. 
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amm^^oinont of tho stripes on the hotly. The British Museum 
examples of the true A, fasciatns from New South Wales anti also from 
Dr. Bleoker’s oollootiou. This is the species figured by Bl(M‘ker f. In 
it the middle lateral stripe forms a large blotch on the base of the oau- 
diil fin, the upper latersd stripe is strongly curved above and quite 
distinct from the lateral lino, and tho stripe between them is short, extend¬ 
ing only from the eye to the txlge of the operculum. 

Apopo}i halmenm (Blkr.) lias been figured by Gunther J ; the middle 
•stripe extends to the end of tho midtile caudal rays, the upper lateral 
stripe is nearly straight, and there is no stri|)e botw'een these two, 

Apof/on noreinfa.'iciatus ((), V.) has also l>een figured by Glinther § ; 
it is very similar in coloration to A. halinensis^ but tho stri{)os are 
broadijr, and end at the base of the (jiukIilI, 

Aj’OGON MKLANOMNIA (PI. Ill, fig. 4). 

Depth of body 2f-3 times in tho length (without tmudal); length of 
head 2.1 times. Snout 5 as long as the eye, the diameter of which is 
2:^-3 times in tho length of head, intcrorbital width 4^ times. Lower 
jaw shorter than tho upper ,* maxillary extending to below posterior edge 
of pupil. Outer edge of prasoporculum and suprasoapulu serrated. Dorsal 
VII, I 9, Anal II 8 . Dorsal spines stout, the second J as long ns 
the third, which is a little longer than the fourth and more than J 
the length of head ; second and spine f the length of bead; outer 
edges of soft dorsal and anal straight or slightly emarginate ; pectoral 
and ventnd extending to origin of anal; caudal notched, with roumled 
lobes 23-25 scales in a longitudinal series. Caudal peduncle 
times as long as deep. Body with longitudinal blackish stripes which 
are, anteriorly, broader than the spaces between them ; a median 
one from between the eyes to tlio spinous dorsal, dividing to run on each 
side below the bases of the dorsal fins and reuniting on the ujqier part of 
the caudal peduncle; the second, slightly curved, from above tho eye to 
the upper part of the root of tho caudal; the third from the upper part of 
the eye to below tli (3 second dorsal; the fourth from the eye along tlie 
middle of tho side, ending in u sj>ot at the base of the caudal; the fifth 
from the snout through the lower part of tho eye and tlm base of the 
pectoral to the lower part of the root of the caudal; the sixth from the 

t Atlat I«hthyoK, VTII, pi. 48, %. 4. 

J FiiMihft pi, XX, fig. B, 

Sl.C, %. A, 
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lower jaw to the anal; a blockish stripe on the basal part of both soft 
dorsal and anal hns. 

Length,liase of caudal, 73 nun* 

Nino specimens, from Oharbar, Mekran Coast, from Karachi, from 
the Nioobars (Day ColL) and from Zanxibor (Playfair Coll.) This species 
is closely allied to A. fasemtua (White) and A. etide/catcenia, (Blkr.), 
differing from both in the arrangement of the stripes, the wider 
interorbital space and the inoliidod lower jaw* 

Apogon hpilurus (PI. Ill, fig. 5). 

Depth of body about 2| times in the length (without caudal), length 
of head 2 g- 2 f times. Bnout shorter than oyc, tljo diameter of which 
is 2 | times in the length of head and greater tlmn the interorl)ital width. 
Maxilbry extending to below posterior edge of pupil; lower jaw scarcely 
projecting. Outer edge of prfuo|) 6 rculmn serrated ; other bones of the 
head entire. Dorsal VII, I li. Anal II 3. Dorsal spines ratlier sl( 3 n- 
der, the socoiul about half us long as the third, which is somewhat 
stronger but not longer than the fourth ; longest dorsal spine about 
i tlie length of head ; second anal sjune the length of head ; soft 
dorsal ami anal with their outer edges exnurginate ; pectoral extending 
a little beyond, ventml nearly to origin of anal; caudal notcjhed, with 
rounded lobes. 26 scales in a longitudinal series. Caudal peduncle 
1^-14 tunes as long as deep. A blackish longitudinal stripe from the 
snout through the eyo to the edge of the i»ra3oporculum 9 a blackisli 
spot on each side lit the base of the caudal, usually above the lateral 
line and sometimes confluent dorsally with its fellow ; a blackish stripe 
along the base of the anal. 

Length, to base of caudal, 50 mm. 

Five spooimens iVom Karachu 

This aimm bears a considerable resemblance to the Japanese 
A. noiatuBf wbioh is at onoo distinguishod by the strongly projecting 
lower jaw. 

AwaoNumTHYB mmiTs (PI. ni, fig. 6). 

Depth of body about 8 | times in the length (ifvitiioufe caudal), length 
of head nearly 3 times. Snout shorter tlum the diameter of eye, which 
k i the of head tmd greater than the interorbltal width. Cleft 
of mouth very obliqtle, tbo ixiaxiUary extonding to below the anterior 
I erf eye, the lower jaw projecting. None of the bones oi‘ the head 
sOrnrtad i pw^ wkh posterior edge di^^ etnarginate and 

' ’’ir 
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angle rounded, Doraal VI, I 9. Anal II 11, Dorsal spines JoeWe, 
the second or the second and third the highest ; soft dorsal and axiavl 
with slightly omi^rginute outer edges ; pectoral extending beyond origin 
of anal, ventruls to the vent; caudal notched, t»caleH deciduous. Caudal 
peduncle twice as long as deep. A blacldsh line along the middle of 
the side from the operculum to below the end of the soft dorsal ; fins 
immaculate. 

Length, to base of caudal, 44 mm. 

Nine specimens from Karachi, 

Very closely allied to fjracilis (Blkr.), which luis 11 12-13 anal 
rays, the first dorsal spine the highest, and the dark lateral stripe ex¬ 
tending from the snout to the caudd, 

ClRRHITlCHTHYS OALLIURUK (PI. II, fig. 3). 

Depth of body about times in the length (witliout caudal), length 
of hood 3^-3i times. Snout as long as the eye, the diamotor of which 
is 3§ times in the length of head, and a little greater than tljo inter- 
orbital width. Maxillary extending to below anterior ^ of eye; prjcorbital 
entire, its depth f the diamotor of eye ; praeoporculum strongly Horratod ; 
suiiracluviclo sermtod. Dorsal X 12, the fifth or sixth spine the longest, 
more than | the length of bead ; the first soft ray produced, reaching 
the caudal when laid hack. Ami III 6, the second spine the longest, 
as long as longest soft rays and nearly ^ the length of head, Pocioral 
with 7 simple rays, extending a little lieyond origin of anal ; ventral 
exteniling to origin of anal ; caudal truncate or slightly emarginate. 
41-43 scales in a longitudinal series ; 4-4^ between first dorsal spine 
and lateml line ; vertical fins covered with scales in their basal halves. 
Brownish, marbled with darker, the soft dorsal and anal and the caudal 
peduncle almost blackish ; caudal fin pale yellowish, sharply separated 
from the dark colour of the caudal peduncle, with a pink tinge at the 
base, a dark posterior margin and a few dark spots. 

Length, to base of caudal, 85 mm. 

Two specimens from Muscat, 15-80 fathoms. 

PlATYOBPHALUS NXGRIPINNJ8 (PI. I, fig. 2). 

Depth of body 6 times in the length (without caudal), length of head 
8 times* Snout scarcely longer than the oye, the diameter of which is 
4J times in the length of liead, interorbitol width 7^ times, breadth ol' 
head IJ times. Maxillary ox tending to Ijelow anterior ^ of eye. Ujpper 
surfeoe of Jbtad flefttish, ydth ridges not or very feeWy serrated and mg* 
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distinctly spiuate. l^rsBoperculum with b spinas, the npper times in 
the distance from its base to the aye. Dorstd iX, l32, the third spine 
slightly longer than the second or fourth and nearly ^ the length of 
head ; soft dorsal highest anteriorly, the second ray as long as the longest 
spine. Anal 12. Pectoral extending I the distance from its base to 
origin of anal, ventral a little beyond origin of anal. Caudal intnoate, 
80 scales in a longitudinal series ; only the anterior 10-12 scales of the 
lateral line distinctly spinate. 5 or G indistinct dark blotches or bars 
on the side of the body ; fins blackish, Uk) anal pale at the base and 
with a narrow light eilgo. 

Length, to l)a»o of otuuhil, 165 mm. 

A single spcoiinon from Muscat, 15-80 fathoms. 

PlaTVOBHHALUS TOWNSRNni (PI. I, fig, 1), 

Depth of Ijody 7 times in the lengtli (without caudal), length of head 
8 times. Snout 1^-1 ^ times as long as eye, the diameter of which is 4^ 
times in the length of head, interorbital width 9-10 times, breadth of 
head If times. Maxillary extending to below anterior J of eye ; upper 
surface of head with weakly serrated ridges bearing very indistinct spines, 
PraDoperoulmn with 3 spines, the upper If times in the distance from 
its hose to the eye. Dorsal IX, 12, the third spine nearly f the length 
of head ; soft dorsal highest anteriorly, tlie second my as long as the 
longest spine. Anal 12. Pectoral extending f the distance from its 
Iwae to origin of anal, ventral a little beyond origin of anal, f'Hudal 
truncate. 53-56 scwloa in a longitudinal series; only the anterior 16-20 
scales of the lateral line distinctly spinate. Brownish : some darker 
spots or bars on the cheek; base of the o])6rculum blackish ; the naked 
area above the peetoml and covered by the opercular flap is w^hite, with 
black vennioulations. Spinous dorsal blackish, the spines spotteil; soil 
dorsal with about 5 longitudinal series of spots on the rays; caudal and 
ventral blackish, with olisiiure spots, anal pale or dusky; pectoral barred 
with spots. 

Length, to base of caudal, 157 mui. 

Two specimens; Karachi; Muscat. 

PLATYOBPHALtJfi MAOTLIHNKA (PL I, fig* 8)* 

Depth of body 7f-8 times in the length (without oautkdX length of 
head 8“8f times* Snout l^lf times as long aa the eye, the diameter 
dP which is times in the length of head, interorbital width 8 timea, 
breadtii of head 1§-1| iiam* Maxilkry extending to i 
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of eye. Upj)er surface of head with ridges bearing some short sjune?^ 
at intervals, but not serrated, except the supraorbital ridge, which has b 
or 4 teeth. Praeopercnlmn vrith a strong spine at the angle, ns l<»ng as 
its distance from the orbit; below it a short spinous )»rojp(^ti(»n and some- 
times another weaker one bjalow that. Dorsal IX, 12 ; the thinl or 
fourth spine the highest-, nearly | the length of head ; soft dorsal highest 
anteriorly, the first ray as long as the longest spine. Anal 18. Pecto¬ 
ral extending ^ the distancre from its Imse to origin of anal, ventral to 
origin of anal. Caudal truncate. 100-104 scales in a longitudinal 
series ; lateral line sjunate for its wliole extent. Spinous dorstd with a 
large black blotch between the sixth and eighth spintis ; soft dorwJ with 
small dark spots on the membrane in front of ejich ray ; caudal hlatjkish, 
with a pale lower edge; anal pale, immacukte ; j>ertorul with small dark 
spots; ventiol blaekisli, with a narrow white eclgo. 

Length, to base of caudal, 190 mm. 
f Tliree sjiecimens from Muscat, 15-30 fathoms. 

Lspidotrigla omankksis (PI. II, fig. 2). 

Depth of body 3^-3;^ times in the length (without caudal;, length 
of head 2g times. Snout a little longer than eye, the diameter of whicli 
is 3^-3| times in the length of head and equal to the depth of the 
praeorbital. Interorhitul widrii 5 times In the length of head. Maxil¬ 
lary extending to vertical from anterior margin of eye or a little 
beyond. Snout with u pair of short strongly divergent pointed pro- 
oeasos, with entire or minutely denticulated e<lge« ; interorhital space 
strongly concave, and with a well-marked transvers^^ groove l>ehind it. 
Dorsal VIII, 14 ; the second and third spines the longest, leas than 
i the length of head. Anal 14. Pectoral extending to above 5th 
ray of anal, ventral to origin of anal. Caudal slightly emarginate. 
Soides feebly ciliated, those of the lateral line unamieil; 58-57 scales in a 
longitudinal series, 2i series above the lateral line ; 21-28 spiny plates 
along ouch side of the bases of the dorsal fins. Inner surface of poctoml 
black, without white spots but with a white margin wlucb is broadest 
below ; spinous dorsal blackish posteriorly ; other fins immaculate. 

Length, to base of caudal, 88 mm. 

Three speounens from the Sea of Oman at a depth of 180 fathome. 

In the allied L. spiloptera (Gthr.) the outer edges of the pTOorbiW 
spines are parallel instead of divergent as in this species, whilst tlie 
number of fin-mys is different. 
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Pbbois 8mithu. 

Depth of body (> timen iu the kmgtli (withont candal), length of head 
4 times. Snout shorter than eye, the diameter of which is i{-3| times 
in the lengtii of head and nearly 3 times tho intororiutal width. 
Maxillary extending to below anterior edge of pnpil. Frwoperculum 
denticulated ; suboporoalum finely serrated. Dorsal V, 22 ; tho fourth 
spine the longest, more tlian ^ the length of head and more tlmn 
twice 03 long as the fifth. Anal 19, Caudal slightly omarginate. 
Pectoral a.s long as the distance from anterior etlge of eye to extremity 
of opercular spine. Ventrals extending to the vent 60 scales in a 
longitudinal series. Brownish (in spirit) with truces of darker 
blotches or bars on the side ; spinous dorstd pale ; soft dorsal with 
two rows of white spots ; caudal with undulating alternate light and 
dark cross-bars and with a pair of dark spots near the base ; pootoml 
pule, with a dark axillary blotch ; ventral pale, with the innermost 
ray blackish ; anal pale, imiuaonlate. 

Length, to base of caudal, 118 mm. 

Two specimens from Musoat, 15-80 fathoms. 

Caluonymus rBBBlCUS (PI. Ill, fig. 1 ). 

Depth of body 6f-7f times in the length (withont caudal), length 
of head 3J-3| times ; broadtli of bead 4-4^ times. Diameter of eye 
8-3i times in tho length of head 5 eyes contiguous; gill-oiiening 
small, superior; praeoperoular spine straight, with serrated inn<!r edge 
and a forwardly directed spinous process at its base. Lateral line single. 
Dorsal IV, 9 ; the anterior fin, in the male, elevated, and with the rays 
produood as filaments, in the female lower and with the rays not 
produced ; rays of the second dorsal equal, tlie lust reaching tho base of 
caudal when laid back. Anal 8 , the posterior rays tho longest. Vent- 
lals extending to pectorab beyond origin of anal. Caudal, in the male, 
elongate, os long as tho fish, m the female about ^ as long. Body with 
4 or 5 irregular dark orpas-bands and with dark mottlings nnd light 
spobi. Males with a V-shaped or hwH-sbaped blackish blotch on 
throat, on each side of whi<di alternate Ught and dark longitudinal 
stripes aepamted by narrow white lines extend back from the apex of 
Hm lower jaw over the gill membranee on to the ventral fin. 
Anterior dorstd dark, with undulating obUque white h'nes and with u 
amoU bltKi spot at the upper margin just bebhuJ tho second ray; second 
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Jorsal with 3 or 4 rows of obloog dark sj>ots; anal with tx blacklsli band 
on itg outer half, which is continued on the lower part of the caudal; 
caudal with several vertic^ series of oblong dark spots. 

Length, to base of caudal, 56 mm. 

Twelve specimens from the Persian Gulf, from the Mekran Coast 
and from Muscat. 

Oallionymus Maugakkt^ (PI. Ill, fig. 

Dej)th of body 8 times in the length (without minJal), length of head 
3-8i times, breadth of head 4 times. Diameter of eye 2 | times in the 
length of head ; eyes contiguous; gill—opening small, superior; prceoper- 
culur spine straight, with serrated inner edge and n forwardly directed 
spinous process at its base. Lateral line single. Dorstd IV, 11 ; the 
anterior fin, in the male, with the first my produced into a filament; 
second dorsal with the rays equal, the last reaching the Uise of caudal 
when laid back. Anal 8 , the posterior rays the longest. Ventral ex¬ 
tending beyond origin of anal. Caudal, in the male, elongate, as long 
as the fish. Body with dark sj)otB and markings ; a bluokish oblong 
or trianguhir patch on the throat (in the male); anterior dorsal blackish, 
with white bars anteriorly and white spots posteriorly; second dorsal 
with 3 or 4 rows of oblong dark spots ; amd with a blaoldsh marginal 
band, wliicb is continued on the lower part of the caudal; traudal with 
vertictil series of oblong dark spots. 

Length, to base of caudal, 47 mm. 

Two specimens (males) from Muscat, 15-30 fathoms. 

Very similar to C. persiem^ but with a larger eye and without the 
elevated anterior dorsal and the strii)ed throat of the males of that Sf)ecie 8 . 

CaLLIONYMUS MUSCATRNBIS (PI. HI, fig, 2^ 

Depth of body 7 times in the length (without caudal), length of head 
(to gill—opening) 3i times. Byes contiguous, their diameter \ the 
length of head ; gill—opening in front of tlie upper edge of the base of 
pectoral; prsDoperoular spine straight, with both outer and inner 
edges denticulated, the inner edge with 5 teeth, the outer with 3 or 4 , 
the anterior of which is directed forwards. DorSfil IV, 8 ; the anterior 
fin elevated and its rays produced in the male; caudal, in the nmle, 
elongate, nearly | the length of the fish. Anal 8 , the last ray elongate in 
the male. Greyish, with darker markings; caudal with dark cross-bars or 
series of spots; anal witli a dark margin; dorsal fins, fn the mole, Week* 
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irth; in ihe femaln, unt^riordorsal with a large oblong blaok spot between 
Uih*<l anti foiirtb rays; fleoond dorsal with series of spots on tho rays. 

Length, to base of caudal, 35 mm. 

Two specimens from Muscat, 15-4K) fathoms. 

This spedes approaches tho genus Vidm^s in tho structure of tho 
prsBopercuIar s}>ino. 

Blknniiis pkrsioub (PI. II, fig, 1). 

Depth of boily nearly equal to length of head and 5*5^ times in the 
length (without miidal). Diamotor of eye about ^ the length of head 
and twice the interorbital width. Snout nearly vortical; cleft of mouth 
extending to below posterior margin of eye. No canine teetb. A pair 
ot‘ well-dovelo}>ed simple tentacles inserted close together on the occiput 
and a pair of smaller simple tenhiclos at the anterior nostrils ; no vsupra- 
orbital tentacles; no occipital crest. Dorsal XII, 20; the spinous 
portion compoaal of flexible spines, the longest § the length of heiwl, 
tho twelfth much shorter, about ^ the length of the longest my, which 
is f the length of head; u notch lietwecn tho two dorsals; last dorstil 
ray connected by u membrane to the procurrent rays of caudal. Anal 23. 
Cauda! truncab^ ronntlod. Pectoral slightly longer than head, extending 
to origin of anal. Sides of liody with C ol)scur 0 dark blotches or bars 
and anteriorly with 44> vertical whitish stripes which extend acjross 
the alxloinon bolow% posteriorly with small white spots ; sjnnous dorsal 
with 3 dark bars, running obliquely forwards and upwards, confluent at 
t he mitrgin and below eontinuotis with those of tho body ; second dorsal 
dusky, with oblique white stripes running backwards and upwards and 
breaking up into spots near the margin ; caudal dusky, barred wdth 
white spots; anal with blackish marginal and light intramarginal bands. 

I^ength, to liase of caudal, 72 mm. 

Throe specimens from the Persian Gulf, 10-20 fathoms. 

SaLARIAB ANOMAUT8 (PI. 11, fig, 4). 

Depth of body nearly equal to length of head and 4^-5 times in 
the length (without caudal). Diameter of eye nearly J the length 
of head and twice the interorbital width. Forehead projecting beyond 
the snout; clejfl of mouth extending to l»elow |w)storior margin of 
eye. No oanine teetb. Anterior nostrils with a pair of well-developed 
shnplo tentacles, which arise almost at the orbital margin in front of 
the middle of flic eye; no supraorbital or ocOipital tentacles, no occipital 
crest. Dorsal XII, 19^20, the spinous portion composed of flexible 
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spines, elevated, the longeet spines in some examples (? females) 
loss than the depth of body, in others ( ? males) produced, more than 
the depth of body; second dorsal low, the last ray attached by a 
mombrane to the caudal padnocle anterior to the proonrrent caudal rays. 
Anal 2I1-24, Caudal rounded, but with the outer rays produced, giving 
a trilobed appoamnee. Pectoral shorter than the head, not extending 
to origin of anal. Brownish ; fins pale; margin of anal and middle rays 
of caudal blackish. 

Length, to base of caudal, 60 mm. 

Several sjiecimens from the Persian Gulf and the Metran Coast. 
Pktkoscxutks mbkranknbis. 

Depth of body equal to length of head, times in tlio length 
(without caudal). Snout not projecting beyond the mouth, wliich 
extends to below th(3 middle of eye. Diameter of eye :} the length of 
bead and greater than the interorbital width, (knine teotli strong, 

‘ specially in the lower jaw. A well-developed triangular crest extend¬ 
ing from between the eyes nearly to origin of dorsal ( ? in males only) | 
no tontuclos. Dorsal 62, highest posteriorly. Anal 26. Caudal 
roimdal. Poctonil 'I, ventral § the length of head. 6 pairs of dark 
vortical him on sides of body, and posteriorly small whit© spots also ; 
head with similar bars which are, however, irregular and somewhat 
obli(pie; oocipital crest with dark vermiculations ; dorsal anteriorly 
with dark median and marginal longitudinal lines; anal and pectoral 
with dark lower margin. 

Length, to base of caudal, 4i) mm. 

A single specimen from Jask, Mekran Coast. 

PfiTBOSOlRTKfi TOWNBBNm (PI. Ill, fig. 7). 

Depth of body about 5J times in the length (without caudal), length 
of head IS times. Snout projecting beyond the mouth, 'which is 
transverse, inferior, below anterior part of eye. Diameter of eye S fhe 
length of head and equal to the interorbital width. No canines in the 
upper jaw, those of the lower jaw strong. Head without crest, or 
tentacles. Dorsal 34, with the rays gradually decreasing in length in 
the latter half of the fin. Anal 22. Caudal emarginate. Pectoral 
ventral ^ the length of hmh Brownish, fins pale ; anterior part of 
dorsal with a prominent black marginal stripe. 

Length, to base of caudal, 31 mm. 

A single specimen from Ja^, Mekran Coast. 
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% LIST OF DEEP-SEA FISHES FROM THE SEA OF OMAN. 


1. 

[Jrovonffer lepiums^ Richards 

(140-205 fhths.) 

i. 

SeopHua pprHoboluSy Alo, 

(22,5 faths.) 

3. 

IlarpoiUm »({uamosm^ Ale 

(170-243 fuths.) 

i. 

Champsodon vorad'^ Gthr. 

( -140 „ ) 

5. 

Physimltns argyropadm^ Alo. 

(107-205 „ ) 

6. 

Epinephfilus prmoparhdarh^ Blfjr. 

( -175 „ ) 

7, 

,, undtdosm^ Q* G..., 

C -170 „ ) 

8. 

Sip%aijrop!i philif^t^miensiSf Gthr* 

(170 faiha.) 

». 

Parascolopxix townsendiy Bl^r, 

(140-225 ftttha.) 

in. 

(r oh hut oornelesy Alo. ... 

(180 taths.) 

11. 

Laeopn marrophthalmns^ Ale. ... 

(180 , ) 

]2. 

Cynogla^miB carpenieriy Alo, ... 

(170-243 futha.) 

13. 

SoliHi umhrai fliity Alo.... 

(98 faths.) 

14. 

Tetraroge gv^niheriy Bl^r. 

(149 „ ) 

15. 

Minoui inermhy Ale. ... 

t -180 ththni.) 

16. 

^ Triifla arahieay Blgr. 

( -180 ) 

17. 

Tj^pidoirigla omanen&ijiy Rgn.... 

(180 filths.) 

18. 

Catlwnymm oarehareny Ale. ... 

(98-180 fiitliR.) 

19. 

Neobyihii^s siealicusy Alo. ... 

(175 filths.) 

i 

J. LIST OF FISHES OF THE PE 

RvSiAN GULF. 

1. 

Amphmle Ht.rigaiay Gthr. 


a. 

iPietifis indiemy Day, 


3. 

Kphwpftelns tarwinay Forsk. 


4. 

„ argusy Bl. Schu. 


5. 

„ fnseoguitatusy Fol^k. 


6. 

,, ehhyrosticfmay C, V. 


7. 

yy inerrUy Bl. 


8. 

Afdhim MffnitendSy Blgr. 



• THflu (nail $bhl 0 gol) Fi^ben vf Biippl. p. 791 (1888), and 

AlflOttk* Oat. Fi8b«i| p, 67^^ 0^^ 

f P$$ne$ ti oaly dpabtloilty dtiitinet tfow tUe Atlaatio (Foey), 

the lattar baB been Aftsr^ by Ooc^e^ Bmn (Ueeahic |dhiiiy<dogy, fig, Mi») nnder 
the naiiie wroeeletiit (non liutkea);! Aeeorditig tn tibii figure the •odeii are wore 
iimimevoiie la a rertleal lefiee thab P*> indiams (ramiutre D«y*« figttre) but oilier 
'gre 

0 
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y. Anfhiasi h/pjidosnma, Blkf, 

10. Apo(j(m fpiaddfa.'iriatm, Vjil. 

11 . ,, bifuficfatns^ 

12. ,, nlgripinnlHy C* V, 

l;l. Meaoprkrn annular is, C. V, 

14. ,, erifihrojdenis, Bl, 

15, Paip'us spinifer, For^k. 

10, Ijet.hr inns st-riatus^ St dr. 

17, Sroldpsis lihanam, Forsk. 

18. J^rislipnma stridens^ Forsk, 

10, Diaprainuut ptHnm, Thunl). 

20, Psnnhu'hromh per sic m, Bl;a;r. 

21, ,, uiprnvitiatus^ Bl^r. 

22, Tlenioehus mar role pi d( dm, L. 

28. Jhepane punriaia, L. 

24. Teuthis nehnlosu, Q. (1, 

25, / ^07)1 arent, rus jerdif ni, i )ji y, 

20, ,, rhlnsif'osirts, Gtlir. 

27. Irlyphidodou sindensis^ 

28, ,, rivdesl'nnis, G. V. 

20. PliUjfplossm hf/rtelif, Blkr. 

80. „ ntsrns, Day, 

81. ,, dussiwiieri, (), V, 

82. I^'iffndiKsrunis janforhlr, Blkr, 

88. Srorpaena rirrfmsa, Tliuidi. 

84. Pterois rnssellii, Bwiin. 

85. Srnmher mirrnlepidotm, liiipp, 

80, (iahins albopnnrtatns, 0, V, 

87, „ ophthalniotoinia, Blkr. 

88, ,, Unmisendi, Blgr, 

80, „ hoplopornus, (k V, 

40, Eleoiris diadematus, Rupp* 

41, Pseiiodes erumei, Bl. Scthn. 

42, Pseudorhombus aj^sius. Ham, Biitjh* 
40, St/napiura zebra, Bl, 

44, PmU mhulosa, Q. G, 

45. Callumymus perskus, Rgn# 

40, Bl^nius fjerskm, Bgn, 
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^47. Salaria^ shuimsis^ i^ay. 

48. ,, dmmmkrt, C. V, 

49. „ fthscmtaaiy lU. 

50. itpemiluris^^ Miirr. 

51. „ anoinalus, Rgo* 

52. Peito^eiries harlHitus^ Ptrs. 

5^. Bairavhm gnunniens, L, 

54. Anienuairms naimnifer^ Uiiv. 

55. MonamniliHi^ ohloagm^ iSchlog. 

50. tomeuiosm^ L. 

57, OHinmon eganuruti^ 

4. FI8HE8 FROM Mi;S(!AT. 

Tho following uro not iuoludoJ in StoiniJaolnmr’.s Lisl of Fisll♦)*^ (n»m 
tlu Eisf C:)ust. of Arabia :— 

1. Trggon wahja^ Miill & Ileiib?, 

2. Murtmia paeiulothgrsouleaf Blkr. 

3. PegasuR mUaiis^ L. 

4. Amphwle jstrigala^ (Jthr. 

5. Epinephelus ynernt, Bl. 

0. (Vtrrkiiichihg^ cailiurtiSf Rgn. 

7. Apogon ihurHtoniy Day. 

8. * holoiwnia, llgn. 

9. Genguroge hengalemUy Bl, 

10, Upemtis indim^^ 81mw. 

11. tJipmla riviilaia, 8ohlog. 

12 Plati/ghmns himaculaiuHf Itiipp. 

13. Ih^gma-^ria jiageUifvra^ 0. V, 

14. Scorpoina cirrhosa, Tlmnb. 

15. „ rmea^ Day, 

1(1. Minou9 imrmh^ Alo, 

17, Aputm alaiuSf 0* V. 

18« leucitgaster^ liictmriijj. 

19. Plaipmphalm »id}fasci(Um^ (ithr. 
iJO. nigripinnuj Rgn. 

2L ,, townmndi^ Rgn, 

n tnagtdipinnay Bgn* 
its* L^pidairigla 
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Gohius andainamnsis. 

25* Perois pulchdluy Sclileg, 

2 (i« smithn, Bgn. 

27* Trklumoim seUyerus, Bl. S( 5 hn. 

28. Call tony miLs C. V. 

23. ,, persicut>, H^^n. 

80* „ )nat*yttreta, K^n. 

81. y, rntjntiatensm, 

82. /ileuniua getnifniti i(Uu,\. Uupp. 

88 . Ithomholdi( lUhys panihernm^^ liiipp. 

81. yrandUyaanub, Schley. 

35. ,, poevdams, Blkr. 

5. FISHES FllOM THE MEKllAN (T)A^T 
AND KAIlAim 

A list ot tho FWjos oollootod by Mr. Townsond on the Mokmn Ot^vst 
IS t)ein^ piitdished in the Iniperiiil Baluchistan Giiztdteor. In thi^, 
Apogon famaUn {Vf\\iivi). Equida mwhalh O^ohlep^.), iynd'Callionyfmtii 
lougmudatua (Schleg.) should he rej laced by Apogoti nwlanotmniu 
(llgu.), EijUfda daimi (Ouv.), and CaUionymm permut* (Ugn*) respec¬ 
tive! v, and the following species should be «addetl :— 

Opisthognalhus nigromarginaimy Rupp. 

PlaXyglosms dmmmterty C. V. 

MtnouH monodaciylmy BL Bchn. 

Gohma ornaim, Rtipp, 

Eleotrin diadematusy Hupp. 

Salarm anomalm, Rgu, 

Petroscirifin ptmcicUtiSy C. V. 
yy mekranemth, Rgn. 

,, townsendty Rgn. 

Karachi falls within the province treated of in Day’s ** Fishes of India,” 
and the additions, excejit in the case of the new species described aljove, 
are unimportant. 
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EXPLANATION OF THE PLATES. 
Pkto A, 

Fig. I. Plakyoephahts townnemli. 

„ 2. „ lugfipiiinifl, 

„ 3. ,, inacmlipinnu. 

Plato B. 

Fig. I. Blonniius pariiious. 

,, 2. Lo()idot:riglu oinanonHis. 

„ 3. Clrrhiliohthy.s oalliuras. 

„ 4. Salariuft HiiomuhiH. 

piat^ a 

Fig. 1. (/allionymua jwsious (J ; !« 

2. muscmten^^is* 

n 3* M imirgfifotee. 

4* Apogon rnolunotseuia. 

5. „ Mpilnrus, 

6* AiMjgoniohtJiyd nudus. 

,, 7* Potro!ioirte«i tovTiiftondi. 
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THE FAUNA AND FLORA OF ODK METALLIC MONK 
By B, BtAiTKB, S,J, 

( UmU before the Bombay XcUural Hiatory SoriHij On March 11K)5)* 
Sorn« tiino 1 was iisko<l by » friend to exartiine some specimens 
of our ourrent coins with a special view to plague hiioilli* Fulfilling liis 
wish I subjected a goo<l number of jueces to careful examination, 1 
detected a greiit variety of things belonging {)oth to tlie animal and 
vegetahlo kingdom, as w(dl as to the inorganic worhl. Though 1 did 
not succeed in satisfyiiig my friend with llu'se results, as 1 did not 
ol)sorve a single specimen of that plague-engtmdering orgtmism, I 
nevertheh^ss might interest soim* of the readers (d‘ this journal by a sliort 
<lotermination of the plants and animals belonging to the flora and fauna 
of our metallic money, 

1 need not say thit in this exannnation 1 made u.s<M)f the common 
ways of sterilisation, of media, aial tln^ different methods of 

staining which are necessary for the exact study of the micro-organisms, 

I b^gan with scratching a small jiarticlo from the surface of a coin. 
Examining it in sterilized water with a low magnifying power I could 
n<jt distinguish anything bin u brown, dark, untransjmreni, shapeless 
mass, and some cylindrical bodies protruding on the surfaco of that 
conglomerate. I crim)ble<l the object, ami now the single pieces hud 
changed colour entirely, looking yellowish and sliowing ii grumilar 
structure. Using a power of 525 1 ooiild easily detect the nature of 
those elongated bodies. In this and tlie foll(*wing casiis small portions 
of liair were observed, and amongst thes<? especially the roots were of 
fnKjUent occurrence. This is quite natunU, as the root of eaoh liair is 
lo.lged in the follicle which desiiends into tlie subcutaneous fat, and is 
thus surroundetl hy a more sticky suhstanco than the slmft. Sometimes 
intimately cormectevl with the hair follicles, sebemeous glands wer<^ 
observeiL As the hairs taken from the different jiarts of the body all 
show certain oharactonstic; peculiarities, it was not difficult to trace 
the origin of the various particles. In this way I detected hairs W'hicli 
are found on the head, on the arm, in the arm-pit, in the nose, on tlie 
oye-hrow. With u higher power 1 could oven distinguish 
cortical scales which cover the long fihrillated oells of the hair* A 
power of 1,000 disclosed the presence of parasitio fungi and of a mite, 
oallod iJefmde^} fMktdovum homm^ which seems to choose the hair 
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follicles and sebaoeoiis glands nf nian us a favourite haunt. Of silk, 
(totton, ami wool, I sivw threads of sometimes considerable length. 

This wjis all I could detecU without furtlu^r preparations. For a 
lietter examination of the rest 1 dissolv(><l some scrapings in u watch- 
glass of lukewarm sterilized water. After two hours the apj)ttrently 
homogeneous suhshmoe was divided into a layer of fine sediment on the 
bottom of the vessel, into fretvmoving particles, and a greyish layer on 
the surface of tlie water. When 1 repeated this experimtmt and always 
examimnl one portion aft^^r the other, the miorosco|>e showed the 
following details. Flouting on the surface there were bodies of chiefly 
vegetable origin : stellnto hairs of, a plant belonging to the ordcu* of 
Solanacea^, glandular hairs of one of the Lubiatse, sporangia without 
spores of a fern belonging to the Poly]K)diacetr, small ]>artkdes of wood 
of a <liootvledoneous stem, a tangential-longitudinal wndion of tbe stfun 
of a grass, macerat<Ml to such an extent as to be wholly transparent. 

The greatest portion of the surface mattndal consisted of exceedingly 
small particles of mostly organic origin, which were obviously in u 
state of deoomjiosition and did not give, therefore, any possibility of 
identification. 

When I exaniim^l <lrop after drop, many of them disclosed micro- 
sco[)i<Mvl organisms of various colour, shape, and siz(^ A strong 
magnifying power showed globular cells, mostly isolated, but some- 
tliiw united into small groups. The briglit green contents of the cells, 
the presence of tdiromutophores, tlie small starch grains in the chroma- 
tophures, which were visible in an iodine solution, of the size of 2—fi 
and finally the com]>ariAon with tlio organism which I suspecte<l to 
he the ifttvme and which I \m\ found on the outer surface of a flower-pot, 
made it sure that the object in question was PteHrmuirms vnlffarh, 
Menegh. In the sjume way I found another alga, a speoit^s of 
Nitz«K)hia Ha»sal, which belongs to the diatoms. The ehromatophon^s 
wore completely redtioed, wherefore it was one of the diatonis which 
{is?»ttme a saprophytic thode of life. Its size was 50—60 yu, in length. 
In another oilise the field of view showed small globular and elliptic 
oellg, 6 in length. Within a delicate membmne several small 
vaoitoles, sometimes a large one, oonld he recognized. A culture in 
Pastehr^s fluid enabled me to observe multiplication by budding. From 
the ciroumetance that gemmation is peculiar to the saocharomyectes and 
fironj other microRoopicat charaoteni obtained by hardening nml staining 
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1 oame to the oonolusion that the plant wnf» Saeeharomf/eeft ellfpficofdktis, 
Heed» or wine yeast. Another Kj>ecies of the mime geniw, Sureharo^ 
myfea mycoderma^ Rees, exhibiie^l elliptical and oylindiioul cells of 
5 —7 in length. It is the plant which fornisa thin membrane on the 
surface of already fermented liquid^ without causing fermentation itself, 
i\g, in half-empty bottles of wine. 

May 1 be allowed now to emimerate in a shorter way what the 
microscope revealed to the o))serving eye. 

Of the organisms belougiiig to the Hchiziomycetos or Biuiteria, the 
following were examined :— 

Mionnoooous unwiE, Oohn.—Diameter oi cells ]•!— 2^ ; 2—8 in¬ 
dividuals were united into chains. It is the oiiiise of fermentation ol’ 
the urine, splitting u}» urea into ammonium carbonate. 

Microcooous orkpubculum, (bhn.—(jells short, oval. Diameter 

2 It is found in various infusions. In company with MiCROOOoot^s 
OBKPtJSOTTLtTM I found Bacterium iermo, Ebrl, Length 1—3 m* Twice 
or three times as long as brood, cylindrio or elliptic, usually in pairs. 
It is the ferment of putrefaction of liquids. 

Vibrio ruoula, Mull. — Length 6 — 17 /a. Is found in ponds, rain¬ 
water, and also in fescwia. 

pHOGiATOA ROBRO-PHRBiotNA, Zopf.—Pinkish Of violet. Found on 
fresli and sjilt vmter in places where vc^getable and aninial bodies putrejy. 
They give the water the blood-red colour. 

Ccostrydiom BUTVBiotJM, Prazin.—In the presence of this Imoterinm 
butyric acid is forine<l from various carbohydrates. The rod-like cells 
measure in length 2—2'5 p,, in breadth 1 

BAOTBRinM AOBTX, Zopf, the acetic acid bacteria which oxidim^ 
alcohol to aoetifl acid. 

Stafhyloooooub Pyogbnbs.—I t is a sjherioal coccus 09 in 
diameter, found irregularly in masses or clusters. It is one of the 
baotaria which cause suppuration. I wag not able to identify the exact 
variety. 

Baoiu.us tubbROUlobib, Koch, — Tlio ttiberole haoillufl varies very 
much in size. I found some of 2*6 — 3'4 a. in length, and others 
of i pk* 

DrutiniUM Sohrad.— As I fouml it only as plaamodium and with¬ 
out sporcwgia and spcros, I oauld not make sure of the simific oharac- 
tpm. Of the Zygomycetes there were only two 8j>eo!es, 
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JdvooB STOLONIFWK, ffihrh. It fonm white growtliH on various 
•substances, espeoially on putrefying vegetable bodies. 

OH^oOLAPiintf, Fres, It is a parasite on Mucor siolanifer^ Ehrh., 
found on animal excreta* Tlie fungus showed sexual spores ((Jonidia), 
There was only one of the Haplomyoetes, a species of Torxda Fers. 
Identification was impossible, as I observed only spores without myce¬ 
liums* The torulas form dust-liko coats o# various Ixalios, usually on 
dead and sometimes on still living bo<lies. 

The animal kingdom offered only few representatives. 

Amasba TSUttiooLA Grrkf.—D iameto of the whole boily 350—400 
I found it dead in the state enoystation* 

Tliere were some 2 or 3 species of infusorians, but for want of a 
sufiieient number of specimens, determination was impossilde* 

Of rarer ocourrence wore red bloo<l corptis<3les, fat. cells of 
tissue, small portions of the epidermis of human skin^ pus cells and even 
eggs of insects. 

Very frequent were starch-gmins of different plants: 

Starch-grains of potato*—-By them the light is reflected to diflbring 
degrees. Their hilutn is not the geometrioal centre, but lies nearer to 
one end* Length 60—100 

Starch-grains of wheat ; they are circular, their lamination regular, 
their diameter 35—40 * 

Starch-grains of rice ; they are very small, polyhedral ; oomjKiand 
grains of great beauty are met with* Diameter 6--7 ^ * 

Btarch-gmins of West Indian arrowroot. The laminution is less clear, 
but more tmiform tlwn in potato starch. A cleft in the form of a V 
characterises the starch of arrowroot* 

Also white and black pepper was found* The only difference Iwdween 
the two kinds of peppor is, that in the wliite there are no particles of 
the exoearp and no parenchyma of the seed-veasek 

Cinnamon-powder, which was observed, is distinguished by the fol¬ 
lowing elements* Thin spindle-like bast fibres, circa 50 ^ m length ; 
ihic^walled oellsof th^bast parenchyma, containing starch, slerenobyma 
with or wltibout starch, oil-glands, crystals of ealoium-oxalato from the 
iidla of the medullary rays. 

The greatest part nf all the matter detected on money, and found 
as the chief oomtitutent, pari of the sedimentary layer, was dnat, 
microAQCfpia and ultimnuarosoopic bodies of inorganic origin* Of 
1 $ 
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only a small number of minerals the crystallographic characters 
could bo recognized by means of the polarising miscroscope and by 
the apphcation of re-agents, t?. g. of silica, calcium carbonate, etc. 

Besides the bacteria above enumerated I could trace the presence of 
some two or throe others. But as they were only few in number, and 
fresh and good food supply did not induce them to multiply, a definite 
identification was, of couAe, beyond the bounds of possibility. 

That there may not arise any misapprehension in the reader’s mind, 
I must not omit saying that not all of the above mentioned forms of 
organisms were found on each and fivery coin, but that, on the con¬ 
trary, there was amongst the examiiKKl pieces u pretty good number 
which did not exhibit the actual pn^ence of life at all. 

If we bear in mind, where nearly all of those micro-organisms usually 
or, to use a more correct expression, exclusively occur, we cannot }ielj> 
confessing, that they are associated with the presence of decaying mat¬ 
ter, And again if we consider, through what hands and pockets a coin 
may travel in the course of one single day, we shall not have the least 
difficulty in understanding how the fauna and flora of our money came 
into existence. 

When I had already finished this paper my attention was drawn upon 
two letters addressed to the Editor of the Times of huUa^ On the lOih 
February 1905 the Baroda correspondent, Dr. 11. V, Dhurandhar, writes 
the following lines ;— 

“ Will not the Government of India think twice before extinguishing 
copper coins and substituting bronze and nickel ones in their place, in 
the face of modern research in that direction ? The Health Board of 
New York some time back undertook an investigation to ascertain how 
far gold, silver, copper, and paper currencies assist in the transmission 
of disease germs from place to place, and they found on misorosoopic 
examination that, while other currencies swarmed with germs, none 
were found on copper coins/’ 

Further on he adds: ‘‘ Bronze though coppery, contains tin, and 
sometimes lead and zinc, and, therefore, is not as good a germicide as 
pnre copper,” 

The second letter (llth February 1905), written by Mr. S. G. 
D’Souza, contains these remarks; “ In common with Mr. Dhurandhar 
I quite agree that copper, for from transmitting disease germs, is a most 
potent agent of prevention of the same*~ln those days when cholera 
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regaUrly made ita dreadful ravag^a in Bombay ovory third year, the 
oopperamiths were to a man immune from it, I, therefore, think the 
aubatitution of bronzes and nickel ooina for copper onoa undesirable/' 
Tliese two letters afford mo the welcome oj)[)ortimity of expressing 
my full agreement with the views advanced in thorn. Vr. Dlmrundhar, 
however, says, tliat while other ourroncies swarmed with germs none 
were found on copper coins/" If I, as roj^nls our mehillic money, 
said the s^wne, the sluf oinent would surely not agree with the facts, as 
the above mentioned organisms were seen not only ou silvgr-colns bat 
also on oopper-currenoies. The only difference was that the plants and 
animals detected on copper were devoid of life, \vhile those on silver- 
coins, in most oases, were animated. And so we may say with 
Dr. Dhurandhar, that copper is an oxcelieut gennicide. 
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SUPPLEMENTARY NOTES ON fHE COCCJDM OF CEYLON* 
By E. EBNHffr Gbbbn, f. h. s., 

Eatomolu^t to the Government of Ceylon* 

Part III. 

{WUh Plates H^K.) 

Since the earlier appearance of my “ Supplementary Notes in this 
Journal (Vol. XIII, Nas. 1 and 2), a fresh mass of material lias been 
afioiimulatol, neoessitating a farther series Jesoriptive of now species of 
DispkliwK fitom Ceylon. Nor can it be supposed that the supply is yet 
exhausted, although the original number of spwies recordwl in my 
monograph has now been more than doubled. Largo areas of the Island 
still remain imexplorod (as regards Cecekim) and new species are 
frequently discovered even in the best worked localities, as may be seen 
from the frequency with which the name “ Peradeniya ” appears in the 
fbllowing pages. 

Genus ASPIDIOTUS. 

AsriDiOTUS LONGispiNus, Morgan. (PI. H, fig. 1.) 

Aspidiatm longispina^ Morg., Ent. Mo. Mag., XXV., p. 852. 

Morpanella longispinns, Ckll., Bull. 6, Dep. Agrio. (1897). 

ffemiherlesia Idngispinns, Tjeon., Riv. Pat. Vog., vi. (1897). 

Morganella maskelli, Ckll., Bull. 6, Dep. Agric., p. 22 (1897). 

5 I*uparium black, circular, moderately convex, dense and usually 
more or loss obscured by fragments of bark. Diameter I'lO mm. 

$ Puparium not observed. 

Adult 5? subcircular, the pygidium only slightly projecting beyond 
the general curve. Colour whitish; the ohitinous parts stained a deep 
brown. Pygidium (fig. 1) with two rather narrow prominent oonver*. 
gent median lobes almost or quite contiguous. Margin on each side 
fringed vrith numerous narrow elongate squames, some of them deeply 
fimbriate, others obsauroly so. Spines deep Waok, stout, long and whiji- 
liko, projecting far beyond the squames. No ciroumgenital glands. In 
all my examples the terminal half of the pygidium is densely ohitinous 
and deep coloured, obsouring all pores and other obaraoters. Diameter 
©•50 to 1 mm. 

Adult unknown, 

ilobitat.—-In Ceylon, beneath loose bark on stems of the “ Jak” tree 
{ AHaearpus integri/olia). The scales are frequently embedded in the 

(Poradeniya.) 



SUPPLEMENTARY NOTES ON THE COCCID.E OP CEYLON 341 


AsmiOTtJB ououLUS, n. sp. (PI. H, figs. 2, 3.) 

9 PxUmrium very irregular in form, due to the fact tliat it lias to 
accommodate itself to the cavity which it inluvlnts. This cavity i» of a 
ooniotil shape and may contain as many as five of the inm^ots, the pii|inria 
}>eing then crowded and pressed together, clonguhHl in the direction of 
the duct of the gall. Colour dull brown, usually comprising portions of 
the j>ellicle and derm of the former oocui>ant. It is diffic.ult to isolate a 
single individual for puriioses of measurement, but the united mass has a 
length of about 2 mm. 

$ Puparium not observed. 

Adult 9 (fig* 2) white or pale yellow. Long pyriform. Pygidium 
terminating in two stout obscurely emarginate lobes ; the margin for a 
short distance beyond them thickened and irregular (fig. 3), Two 
grou|>s of about six long stout spiniform squames on each side of lobes, 
divided by a small marginal prominence. A larger conical point imme- 
diately beyond the outer group. Anal oritioe small. Dor«iI pores very 
minute and inconspicuous. No ciroumgenital or parastigmatic glands. 
Length 1 to 1*25 mm. Breadth 9*75 to 9*85 mm. 

Adult $ not observed. 

Habiiai ^—Female insects occupying the galls of another Coooid 
(Amo/rphoooecm mesna3)f after that insect has died, whether on account 
of the intrusion or from natural causes, 1 have as yet been unable to 
determine. 

AbPIDIOTITS (ORRTBOMFHAnTTS) PBORONIB, n. sp. (PI. H, fig 4.) 

Puparium olear brownish straw-colour; pellicles paler, circular, 
flattlsh. Diameter 2*50 mm. 

$ Puparium not observed. 

Adult 9 broadly pyriform. Pygidium (fig. 4) with six prominent 
floriate lobes approximately equal in size. Interlobular squames nar¬ 
row, deeply fimbriate, of same length as lobes. Three broad aoioulate 
serrate squames beyond the outer lobe on each side. Ciroumgenital 
glands in five groups; rhedion group with 1 or 2 pores ; upper laterals 5 
to 6 ; lower laterals al)out S. Dorsal pores oval, moderately large and 
conspicuous, oommunioating with long Inunpet-shaped ducts. Length 
1*59 mm. 

Adult ^ not known. 

leayes of uddetennmed trfee. Pedrotalagalla, at an 

elewticm of about 8,000 feet. 



m JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, VoL JVf, 


Differs from A. dictyosfN^rmi in having the lobes of more equal me 
and in the much smaller and more ill-defined parapliyses* 

AsrxDiOTUB (Ghbysomphalus) MAiLBi^LUS,n. sp* (PI. H, figs. 5, 6.) 

9 Puparium opaque snowy white ; dense, broad and flat ; irregu¬ 
larly deltoid. Pellicles pale straw-colour, usually marginal. Long 
diameter 4’50 to 5*50 mm. 

^ Puparium similar but very much smaller. Length 2*25 inm. 

Adult 9 (fig. 5) rather densely ohitinous, elongate ; oephalotho- 
raoio segment broadest, w'ith a deep oonstriotion behind ; mesothoracie 
segment narrowest ; segnmnts well-defined, but margins not produced, 
Pygidium (fig. 6) with eight rather small but stout rounded lobes, their 
outer edges obscurely emarginate. Squames rather small but pro¬ 
jecting beyond the lobes, not oonspieuously fimbriate. Six large con¬ 
spicuous olavate jMiraphyses and many smaller ones. Ciroumgenital 
glands numerous, in two curved groups, Median dorsal area of 
pygidium conspicuously reticulate (as in A^irUohUiformis and its allies)^ 
Length 1*75 to 2*25 nun. 

Habitat, —On under surface of leaves of Mmmops hexandta. Ele¬ 
phant pass, N. P. March. 

The speoifio name has been suggested by the hammer-like form of 
adult female. 

AsPIDIOTUS (OHUyaOMPHALUS) CISTXTtOIDBS. n. sp. (PL 1, figs, 7, 8)^. 

9 Puparium (fig, 7) dull blaokish-brown ; broadly oval, somewhat 
pointed behind ; the ventral scale dense and strongly develoj>ed, the 
hinder portion steeply up-tilted and projecting beyond the margin 
of the dorsal scale. Dorsal scale rather strongly convex ; suboonioal; 
the pellicles placed on the summit, nearer the anterior extremity. 
Larval pellicle only exposed, reddish. Length 1‘85 mm. Breadth 
about 1 mm, 

$ Puparium of same colour, but flattened, smaller and more elongate* 
Length 1*25 mm. Greatest breadth 0*75 mm. 

Adult 9 turbinate ; a deep oonstriotion separating the pro- and meso- 
thorax and a less-marked oonstriotion behind the meta-thorax. Derm 
rather densely chitinous* Margin of pygidium (fig. 8) strongly cristate. 
There are six lobes, with diflioulty distinguishable from the other 
marginal prominences. Median pair bluntly oonioal, with slightly 
emarginate sides. Second and third pab» sharply oonioal, each with a 
denticle on outer margin. Second pair smallest; third pair largest. 
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Beyond the third lobe the margin is broken into strongly serrate 
lirominenoes. Sqnames and spines small and inoonspiciious. Four 
moderately develojxKl elongate paraphyses on euoU side, and numerous 
smaller ones between them. Anal orifiee small, elongate, distant from 
margin about three times its own length. Ciruumgenital glands con¬ 
sisting of a single small group (of from 2 to 4 orifices) on each 
side, and two or three isolated oritioes between them forming a broken 
median group. Dorsal j>ores minute and inconspicuous. Ijengtli 1 to 
1*10 mm. 

Adult ^ not observed, 

ffabitatM —^Ooourriug sparsely oiu leaves of Cinnamoynum, Pora- 
deuiya, January. 

The peculiar form of the female pui)arium gives it the appearance 
of a small capsule resting on the leaf. In this particular it closely 
resembles a species from Java, on Piper nigrum (to be described later 
under the name of A* capavloAus.) 

Aspidiotcs ((Jhbyhomphalus) quabkici-avatus, n. sp. (PI. I, fig. 9.) 

9 Puparium flat, subcircular, very dark ohocolute-brown. Larval 
pellicle exposed, prominent, of same colour us the secretionary area. 
Nymphttl pellicle completely concealed. Diiimeter ^ mni. 

^ Puparium similar in colour and texture to that of 9, but 
smaller and oblong. Length 2 mm. Breadth al>out 1 mm. 

Adult 9 dull pale purjdish. Pygidiuin (fig. 9) witli eight stout 
bluntly pointed lobes, their sides slightly enmrginate: the second jiair 
somewhat smaller than the others and situated close to the nuMiian 
lobes. Margin beyond the lobes tliickened and cristate. There are 
four very large and conspicuous olubbe^l paraphyses and two smaller 
and simple—exterior to the others. Squames small and obscure. 
Dorsal pores small and inconspicuous. Circumgenital glands presum¬ 
ably in five groups, but forming together an almost continuous arch, 
difficult to separate into its component jmrts, narrowest in the middle and 
thickening at the extremiti^. Orifices numerous—75 to 100. Anal 
aperture minute. Greater diameter (longitudinal) 1*25 to 1’75 mm. 

Adult $ not observed. 

HabitaU^On upper surface of loaves of Murraya exotica^ Pora- 
deniya. July. 

Both ^ md 9 pnpark are very firmly attached to the leaf. It is 
difficult to remove thewi entire. 
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The puparia are soaroely dkiinguiahable from thoee of A, rossi, bot 
the exceptionally large paraphysea and the disposition of the oirotiin- 
genital glands distinguish it from that or any other species of 
Chrtjsomphalus, 

AsPIDIOTUS (AoNIDIRLLa) TAPROBANUS, n. 8p4 (PI. I, fig, 10). 

9 Puparium pale, transparent, straw-colour t pellicles slightly darken 
Flattish ; irregularly oval. Ventral scale thin and delicate, adhering 
to under surface of doriswil scale in such a manner as to leave a central 
channel. Greatest diameter 2 to 2*25 mm. 

$ Puparium smaller and paler : more elongate. Length 1*50 mm. 

Adult 9 yellow. Pyriform. Pvgidium (fig. 10) with six promin¬ 
ent rounded floriate lobes of eepm! size. Sqiiames broad and deeply 
fimbriate: the outermost three acimdate. Paraphyses small and incon¬ 
spicuous, one at inner side of base of each lobe. No circumgenital glands. 
Pygidial characters very similar to those of A* auraniii, hut ultra-lobular 
squames not bifid. Length 1 to 1*25 mm. Breadth about 0*75 nim. 

Adult $ not observed. 

TlahitcU .—On hwes of Phyllanihus myrtifoUus : usually on upper 
auriace. Peradeniya. May. 

The species differs from aurantiim the simple form of the ultm-lobulai^ 
squames. The derm is more delicate and never becomes densely ohiti- 
nous; nor are the pygidium and abdominal parts withdrawn into the 
body as in aura^x^iL 

AsPIDIOTUS (TaUGIONIA) 3’HYX.LANTHI, n, sp. (PI. I, fig. 11). 

9 Puparium dull black, with a raised whitisli disc on larval 
pellicle: moderately convex: more or less concealed beneath the corky 
outer bark. Diameter 1 to 1*25 mm. 

$ Puparium grayish, (a whitish bloom overlying the blackish se- 
oretionary area). Pellicle very dark shining brown, with a raised 
whitish circle in centre. Length 1 mm. 

Adult 9 circular : the pygidium only slightly projecting, demarked 
from abdomen by a outved series *of irregular thickened ohitinous 
patcht^. No parastigmatio or circumgenital glands. Pygidium (fig. 11) 
witli eight well-defineil stout emarginate lobes, each with a conspicuous 
elongate paraphysis at its base. No pectinate squamca. Dorsal pores 
small, circular. Diameter 0*60 to 0*70 mm. 

Adult $ brownyi orange ; noial plates and soutellum pale?* : apo- 
deina castaneous. Form broad, depressed. Head small ? ocelli bhwk : 
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rudimentary eyes colourless, inoonspiouoUB. Terminal joint of antenna 
with one knobbed liair at upex and two at side. Foot with four 
knobbed hairs. Wings* ample, hyaline, slightly iridescent. Genital 
sheath very long and narrow, as long as or longer than abdomen; 
sharply pointed. Total length 0^75 mm. 

flabiicU^^On Phyllanthm miftii/Mm, PeradeniyiL February. 
Female insects on stems and twigs, more or less oonoealed beneath the 
outer layers of the bark. Male insects on both surfaces of the leaves. 

The pygidial oharactc^rs a}>proaoh those of A, tenehrkoms^ (yomstook, 
but differ in tlio forin, number and arrangement of the paraphyses and 
in the absence of pectinate squanies. 

AsPtniOTUB (OuYrTOPHYLLAsns) OOOTLTU8, var. KLONGATOB, n. var. 

(PI. I, figs. 12,13). 

Aapidioius occnltm, Green, Coco. Ceylon, pt, 1, p. 56. 

Ctypiophyllasph occuliuH^ Okll., Check List, SuppL, p, 396. 

9 Puparhnn consisting prinoiptdly of a delicate film lining the cavity 
of the giill, the pellicles forming an oporouluni at its base. 

The gall itself (fig. 12) is irregularly cylindrical, constricted towards 
the base, the ends often studaed with irregular tubercles. Length of 
gall al)out 2 mm. 

^ Puparium not observed; but probably occupying shallow 
depressions on the surface of the leaf as in the tyjx^. 

Adult $ elongate oval, abruptly constricted towards the base of the 
pygidium. Pygidium (fig. 13) with 6 prominent lohea. Median pair 
large and deeply coloured: others ainttUer and pointed. Squames ex¬ 
tending beyond the lobes: stout, deeply fimbriate and furcate. Anal 
aperture elongate, narrow. No circumgonital glands. Length 1 mm. 
Greatest breadth 0*50 mm. 

Adult $ not known. 

The gulls are massed on the under surfeoe of leaves of Grewia sp.; 
the aperture opening on to the upper surface. Honeratgoda. Feb. 

Differs from type in its elongate form and greater size: in the 
cylindrical (instmd of globnl«*f) form of the gall: and in the position 
<rf the galls on under (instead of upper) surface of the leaf. 

AttPimoTUS (Chbysomphalus) diotyobpbbmi, Morg, 

Ceylon example are all erf the yweiety pinmdifera (Mask.). 

In addition to other food-plants mentioned, it occurs on Ojmtuia 
CochmelUferu. (Peradeniya* February.) The puparia on this plant 
are almost white. 
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Asfibiotus TRitOBmFOKMXia, Green* 

Occurs also on Lcora coccmia. (Peradeniya* February.) 

Odokaspis pbnioillata. n. s.p. (PI. I, figs. 14 to 16J 

$ Pujmriuni (fig. 14) very pale fulvous: pellioles orange, usually 
concealed beneath the whitish socretion, situate at anterior extremity. 
Very firm and compact, the ventral scale as dense as the dorsal; the 
two scales so firmly adherent that it is diffi(jult to extract the insect 
uninjured. Elongate: broadest immediately behind the pellicles: tu})oring 
posteriorly: flattened beneath: strongly convex in front, depressed 
towfirds hinder extremity. Length 1*50 to 2 mm. Greatest breadth 
1 to 1*10 mm. 

$ Pujiarium (fig. 15) similar; hut smaller, narrower and jialer. 
Length 1 mm. 

Adult $ oloar luile purplish: oval. Pygidium (fig. 16) bluntly 
pointed: somewhat rosembling that of O, mmitaixiSy but with a 
strongly cristoto margin, three of the points on each side being larger 
and more prominent (yjossibly representing lobes). There is a 
moderately broad and deep excision at the extremity from which 
springs a dense brush of tapering hairs, the tips meeting in a point 
like a small paint-bru«h. No ciroumgenital glands. Numerous minute 
ciroular pores in the denser chitinous area. Six stout and moderately 
long puraphysos. Anal aperture near base of pygidium. Length 
0*75 to PIO mm. 

Adult very pale purplish pink: ocelli black. Legs, notal plates 
and genital sheath stained with reddish-yellow. Body rather slender i 
not depressed as in typical Aapidiotm. Abdomen without lateral 
flanges. Wings long and rather narrow. Genital sheath long and 
slender. Antenna 10-jointed: terminal joint with one knobbed hair 
at apex and two at side. First pair of feet with 4 digitules: second and 
third pairs with two only (1 on claw and 2 on tarsus). Total length 
1 mm., of which the genital shtnith occupies nearly one-third, 

Puparia crowdotl on stems of a largo Bamboo (Oigantnehloa aspera), 
half embedfied amongst the tomontose hairs around the nodes! attached 
by anterior extremity only. Pemdeniya. May. 

Allied to 0. inui^ttatus, but easily distinguished by the tormin0 
pencil of Imirs and more cristate margin of pygidium. 

(Note. It is probable tliat my Chionaspu simpleoi (Clooc. Geyt. 
Part II, p. 160, Pi. LVII) is more nearly allied to this group, in spite 
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of its elongate form. The pygidial oharaoters agree more with those 
of the genus Odonaspis than with Uhmiaupk.) 

AoKIDIA nOHINATA, n. 3p. (PI. J, figs. 17 to 19.) 

9 Puparium (fig. 17) dull reddish-brown (yellowish when immature), 
roughened with innumerable slender curved spines which are firmly 
attached to the nymphal pelJiole and persist after treatment with caustic- 
potash. Ciroular ; strongly convex. Larval j) 0 lliole deciduous,—pushed 
off during growth of nymphal pellicle, Duimeter 0’S5 mm. 

$ Prtparium pal^v-yellowish. Oblong oval: Hocreiionury area flattish: 
pellicle strongly convex, situate at anterior extremity, Lcmgth 0*75 mm. 
Adult 9 (fig. 18) BubcirouhiT, Rostral apparatus very large and 
conspicuous. No parastigmatio glands, Pygidium (fig, 19) with six 
excurvod thom-like procf^sses (? lobes). Diameter aboui 0*30 mnn 
Adult $ not observed. 

On Hemicyclia Repiaria^ Anaradhapura. B’ebruury, 

The insects are thickly clustered on the undor-snrfaoc of the leaves 
and are surrounded by a whitish bloom mdi as is noticeable around 
some speoiea of Fiorinia and many Aknrodidm. 

Aonidia PTJSiLiiA n, sp, ( PI, J, figs, 20, 21 %). 

9 Puparium (fig. 20) oval ; yellow: obscured—in very fresh ex¬ 
amples—by a thin covering of whitish secretion which, in older examples, 
persists only as a marginal fringe, leaving the yellow nymphal pellicle 
exposed. Larval pellicle deciduous. Nymjduvl pellicle with median urea 
strongly convex and globose : cephalic area flattened and anteriorly pro¬ 
duced ; pygidial area similarly produced baclcwards and apparently articu¬ 
lated with the body of the scale to form a hinged operculum beneath which 
the young larv® escape : margin of pygidium with ton narrow prominent 
lobes, and broadBemilunar pores lietween them. Total length 0*50 mm. 

Puparium oval; somewhat larger, but muoh less convex : pellicle 
pale-yellow, oocupying anterior two-thirds of puparium : secretionary 
area whitish, transluoent. Length 0*65 mm. 

Adult 9 broadly oval: pygidial area veiy slightly prominent. No 
panistigmatio or ciMumgemtal glands. Margin of pygidium (fig, 21) 
vritti two small conical lobes, one on each side of a median ckvate 
prominenee whioh projects beyond them: margin immediately outside 
the lobes also projecting in throe or four small rounded prominences. 
Seme scattered circular porewi. Anal orifice large and oonspicuous, 
iieagth about 080 mm/ 
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Adult $ not observed. 

On upper surfeoe of loaves of CarUsa npinarum. Elephant Pass, 
Northern Province. March. 

In the oharnoters of tJhe female puparium, this species approaches 
Aontdia btdlata. 

AoNfDU OBBiroiATA, Green. 

Taken also at Elephant Pass, N. P., on Memecylon, In these example 
the number of floriate processes is not constant, sometimes amounting to 
a total of 30. A few delicate filiform ducts open on the margin. In 
one example a single conical lobe appears asymmetrically on one side. 

Aonidu PtANOHONioroBs, Green. 

Adult $ pale yellow: apodema reddish. Body flattish and broody— 
especially at jwint of attachment of wings. 

Aonidu sPATUtATA, Green. (PI. J, fig. 22.) 

Adult ^ very pale violaceous: notal plates pale ochreous. Form 
broad, depressed. Genre very prominent, lobnlate. Foot with 4 
digitules. Terminal joint of antenna (fig, 22) with knobbed hair at 
apex and a similar one on the side. Wings broadly rounded. 

Aonidu mbbua:, Green. (PI. J, fig. 23.) 

Adult S (fig. 23) almost circular in outline. Lateral margin of 
abdomen dilated. Colour creamy white: thoracic plates outlined with 
brownish-purple. Antennae violaceous). Legs |>ale fulvous. 

Gtmnaspis spinomaboinata, n. sj). (PI. J, figs. 24, 25.) 

$ Puparium bright yellow; smooth and polished; minute; circular 
very strongly convex (more tlian hemispherical) 5 consisting of the 
inflated nymphal pellicle with or without an inconspicuous secretionary 
extension. Larval polliclo deoidnoas. Diameter about 0*30 mm. 

$ Puparium not observed. 

Adult 9 (fig. 24) yellow: oval: strongly convex: divisions of 
segments very indistinct: margin closely set with inberoulate tubular 
spines connected with filiform ducts. Mouth-parts very large. Pygi- 
dium (fig. 25) with four narrow prominent lobes, each with a a^rp 
tooth-like prominence on outer and inner edges. Compound i^mifom 
squames (?) between and beyond the lobas. A submarginal series of 
broad semilunar poresr—as in Parlatoria. No oiroumgenital or pam- 
stig^aatio glands. Length about 0*25 mm. 

Adult i not known. 
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A minute und obscure species, occurring in amnll groups on under¬ 
surface of leaves of Mesua ferrea, Peradeniya. February, 

Placed provisionally in the germs Syngenaspk : but possibly requiring 
a new genus for its reception. The general chamotei^s of the pygidium 
are suggestive of Parlatoria from which it differs in the absence 
of oiroumgenital glands. The remarkable marginal of tubular 
spines appear to l>e homologous with those found in some species of 
Fiorinia. 

Pablatobu protrus, Curtis. tPl. J, fig, 26.) 

Anpidioius proteviSy Curtis, Gard, Cbron., p, 676, (1843). 

Diaspu parlatorU^ Targ, Studii sid Oocc,, p. 14, (1867). 

Parlatoria protetis^ Sign. Ann,Soo. Ent. Pr,, (4), ix, p, 450, (1869). 

(Sign. Essai sur les Ooohen., p. 182.) 

9 Puparium broadly oval: flattish, Brownish-oohreous: opaque 
or semidiaphanous. Pellicles overlapping; situated at anterior extre¬ 
mity ; ocoupylug about half the expanse of the pu{)arimn. Length 
1*50 mm, 

^ Puparium narrow, elongate. Pellicle yellow, with broad blackish 
or greenish median fasoia, Seoretionary area pale ochreous. Length 
1 mm. 

Adult 9 pale pinkish-purple. Brciodly oval before gestation: shrink¬ 
ing after oviposition, until tlie breadth often exceeds the length. 
Pygidium broadly rounded : margin (fig. 26) with six prominent, 
conical, slightly floriate lolies. Squomes broad and deeply fimbriate, 
extending along margin of abdominal segments. Broad conspicuous 
lunate pores in the interspaces between the lobes and at close intervals 
along the margin beyond. Oiroumgenital glands in four groups with 
few orificcfl*-^5 to 7 in eaoh group, upper group usually with the larger 
number. Length 0*60 to 0^75 mm. 

Adult ^ not observed. 

On upper surfece of leaves of an orobid ( Cymbidium brnlor). Kandy. 
December. Also on both surfaces of a oulti^ted orobid at Watagoda. 
Examples on the undcrsurfeoe (which in this plant k the more exposed) 
hi^ve the puparium darker and more opaque, whilst those on the other 
surfooe are semi-transparent and paler. 

The species is almost univemlly distributed, being recorded from 
nearly every part of the world. In temperate regions it is found only 
itfHm ptimts under glass^ 
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PABtATOBiA PHRGfANDii, Comst,, var. »nrrn.ASHroBMis, Oreen, 

Parlaioria perffandii^ Comfitock, Rep, U. S, Dep, Ag. 1S80, p, 327. 

Pariatoria myiUaspifnnnu^ Green, Coco. Geyl., pt. ii, p. 164. 

I now agree with Dr, Leonardi that this insect is merely an extremely 
elongate form of pergandii^n sj^ecies which differs from P* proiem 
principally in the possession of a small sharply conical fourth lobe on each 
side of the pygidium, separated from the thml lobe by three fimhyiate 
squames. This fourth lobe is replaced—in by a fimbriate process. 

In van mytilaspiformis, the fourth lobe is minute and inconspicuous. 
In typical pergaridii it is somewliat larger, 

Parlatoru phrgandu, van phyu.anthx, n. var. (PI. J, fig. 27). 

Differs from type in the coloration of the 9 puparitim (fig. 27), 
the secretionary urea of which is pale transparent ochreous, and the 
pellicles bright castaneous or brownish orange, each with a broad black 
median fascia. Length 1*50 mm. 

f Puparium with the fascia on pellicle giH^enish. Length 1 mm. 

Adult 9 broadly oval. Pygidium as in tyjio: fourth lobe small, 
about one-quarter the size of the other IoIhjs, Length 0*60 mm. 

Adult S not observed. 

On leaves of Phyllanthus myrti/oUng. Peradeniya, May. 

Parlatoria (Wbbstbuirlla) ATAiiANTt®, n. sp. (PI, J, fig. 28). 

9 Puparium pale yellow : occupied almost completely by the large 
nymphal pellicle, with a very narrow fringe of whitish secretion. Flat- 
tish: oval, the larval pellicle slightly projecting in front. Posterior 
parts depressed, with an indistinct median carina. Length 1 mm. 
Breadth 0*75 mm. 

i Puparium pale yellow, pellicle straw-coloured : narrow elongate, 
with parallel sides and rounded, extremities. Posterior half depressed, 
with indistinct median carina. Lengtih 0*80 mm. 

Adult 9 pale yellow. No parastigmatic glands. Pygidium (fig. 
28) with six broad irregularly serrate lobes. Squames elongate, 
narrow, with extremities very obscurely fimbriate: two in each 
interspace between the lobes, and two or three beyond. A few 
similar squames qn margin of last abdominal segment. Bemi^lunar 
pores small, rather inconspicuous, three on each side. Near the of 
pygidium, On each side, is a small rounded prominence homologous 
with the rudimentary fourth lobe occurring in some other speoiea of 
Parlatom* Anal aperture central. (Hronmgenital glands itt 
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groups: upper laterals usually with 6, lower laterals with 4 orii\ 
IjQQgih 0’50 nun. 

Adult ^ not observed. 

On imdersnrfaoo of leaves of Atalantia ixylmika. Hamgamu. July.'- 

Allied to P. aonidiformis : but differs in the more oval form of 
puparium and in its paler colour. The Ial)es of pygidium are mnoh 
broader and leas prominent. 

PlOBINU BIDHWS, 11 . sp. (PI. J, 6gs. 29,30). 

9 Puparium (fig. 29) consisting almost solely of the iiellioles, 
with little or no marginal secretion. Elongate, narrowly fusiform, 
highly convex. Lateral margins of nymphal pellicle deeply and 
irregularly orenulate: posterior extremity oonstricted at base of 
pygidium which is slightly upturned. Pygidium of nymphal pellicle 
with two prominent divergent lanceolate lolies and a series of large 
Innate marginal pores. The larval {lellicle covers fidly half the 
puparium. Length 0*72 mm. 

$ Puparium snowy white, elongate, narrow: not carinate; consid¬ 
erably longer and much more conspicuous than that of the female. 
Length 1 mm. 

Adult 9 elongate, narrow. Bostral apparatus large and conspi¬ 
cuous. Antenna close together: interuntennul tubercle very small. 
Pygidium (fig. 80) with two parallel prominent lobes of the sha{M) 
of incisor teeth. Two very long spiniform squames between the lobes, 
and two exterior to eaoh lobe. Cironmgenital glands with few 
orifioes, in a more or less ooniinuous arch. Lengtli about 0'40 mm. 

Adult $ not observed. 

On undersuriooe of leaves oS undetermined tree. Anarodhapura. 
Fehmnry. 

Ohionabms 8ttboobtiouilI.is, n. sp. (PI, K., fig. 31). 

9 Puparinm white, or grey, or brownitdt from intermixture of 
particles of hark beneath whicdi it rests. Surface rough, gmmil»r 
or powdery* P^lioles pale yellow, the nyoiphal one concealed 
beneatii a layer of^. vdiilii& secretion. Form nsnally irregular and 
contorted ; dilated |)oeterioriy: moderately convex,,^ Length 2 to 
2*50 mm. 

^ Pnpaduin hot observed. 

Adult 9 Very pale y^lbwioh or creamy white. Oblong: broadest 
adrow obdomittal area : margijHs dP 
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^ .oed« Spiracles without i^arastigmatio glands* Pygidinm (fig. 81) 
the median lobes large, prominent and very conspionoiis, rounded 

poluntly conical, broader tlian long, minutely serrate. Second lobes 
wiplex, small, oonioal, inoonspiouous. Third lobes obsolete or ropresent- 
,ad by serrate marginal prominences. Sqimmos spiniform, increasing in 
siae towards base of pygidium ; none on first space, one on sooond, one 
on third, two on fourth, and four on basal space. Oval dorsal pores 
very large and oonspiouotis, the innermost series represented only by 
one or two marginal pores. Cironmgenital glands in five groups, with 
numerous orifices : median group 10 to 12 ; upper laterals 25 to 26 : 
lower laterals 20 to 27. Anal aperture close to median group of glands. 
Length 1 to 1*50 mm. Breadth 0*50 to 0*90 mm. 

Eggs bright pale orange. 

Beneath loose bark on stems of ‘‘ Jak {Ari^oarpm integrifdia) and 
other trees. Peradeniya; Matale. 

Near Ch. polygoni: but diflPering in the larger median lobes, in the 
obsolescent third pair of lobes, and in the greater number of dorsal 
pores. 

Chionaspis sruoBaANTHi, n. sj). (PI. K, fig. 32.) 

9 Puparium snowy white, or with a faint creamy tinge. Dense and 
opaque. Surface with a few irregular raised liuos, as in Ch varmta* 
Ventral scale well developed. Pellicles very pale yellow. Form 
oblong, strongly dilated posteriorly. Length 3 mm. Breadth 1*50 
to 2 mm. 

g Puparium white; obscurely tricarinate. Densely covered with 
curling silky filaments. Length 1*50 mm. 

Adult 9 bright yellow. Of normal form: abdominal segments 
scarcely produced. Margin of thorax and abdomen with many con¬ 
spicuous oval pores. Antenna consisting of a prominent truncate 
tubercle, with several short hairs at extremity and a stout long curved 
hair from the side. Parastigmutic glands at orifices of anterior spiracles 
only. Pygidium (fig. 82) with conspicuous median incision; the sides 
of the cleft occupied by the median lobes which are large, united at the 
base, widely divergent, the free edge minutely serrate. Second lobes 
minute, duplex, inconspicuous. Third lobes represented only by small 
marginal prominences. Squames moderatejiy stout, increasing in mm 
towards base of pygidium* Oval dorsal pores large and conspicuous, in 
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linear snrieB* Cironmgenital glands in five groups, with moderai 
numerous orifioes. Length 1 to 1*25 mm« Breadth 0*60 mm. 

Adult $ not known. 

Eggs numerous , bright yellow. 

On Strohilatiihus^ sp. Haputale. S’ebniary. 

Allied to Ch. megaloba^ from which it diflers in the oonsiderablj 
larger size, in the narrower mesal lobes, and in the presence of oonspi- 
euous oval pores on the margins of the thorax. 

Ohionaspis oonoNiMttA, n. sp. (PL K, figs. 33, 84.) 

9 puparium white, sometimes tinged with ochrootts: pellicles 
reddish. Strongly convex, the sides sloping up and forming a median 
longitudinal rounded ridge,—^thii form probably accentuated by the 
situation of the puparium on the extreme margin of the loaf. Length 
2 mm. ^ 

It 

$ puparium white: distinctly trioarinate: polj^iile pale yellow. 
Length 1*50 mm. 

Adult 9 gestation reddish: densely ohitinout with exception 
of penultimate segment. Tlioracic area strongly convtrx, the posterior 
dorsal area overhanging the alwiomen. Early adult not densely ohiii- 
nouB, and of a jjaler colour. Rudiinfmtary aniennm (fig, 33) of remark¬ 
able form: each consisting of a ohitinous ring tjeariug from four to six 
stout spines and a central longish curved stout brittle. Behind each 
antenna is an oval translunont space. Other similar tranalnoont spaces 
are scattered over the cephalo-thoraoic area. Margins of abdomma! 
ami post-thoracic segments with luunerons oval pores (obscured in the 
more densely ohitinous examples), Pygidittm (fig. 34) with large 
ooQspiououa oval dorsal pores, in more or less definite series, JSo 
oiroumgux^ital glands. Marginal squames spiniform, stout. Lobi^ 
bluuily lanoecdate, smallj pale and very inconspicuous: set back on the 
ventral surfiao® and scarcely projecting beyond the margin. Madbr 
pajir rimple f a^hd pair duplex i v third pair apparently simple. In thf 
denser examplesi the dorsal area of the pygidium has some large olOa^ 
<>tal traces (disriuot frapJi the dorsal pores). Length 0*75 to L50 mr^ 
Adult $ not ohserred. 

On teavea of undetemin^d teee. Galgammuwa^ N, W. Afig}: 

pupa^ia am attached to the extreme margins 
.op^t«i4«x.:;fturfaoev. - 
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CniONASPtS CINNAMOMI, n. 8p. (PL K, figs, 85,86.) 
pupariuin reddish oohreous, usually with a broad uiodiun longitu- 
I brownish fascia. Form elongate, narrow : seoretionary area only 
itly dilated : flattish, with a more or less distinct median longitudinal 
e. Length 2 to 2'75 mm. Breadth about 0*75 mm. 
puparium not observed. 

dult 9 (fig* 35) elongate, narrow; the unusual form being due to 
nsion of the thoracic parts which occupy nearly three-quarters of the 
re length. The second pair of spiraolos are situated at the extreme 
ler border of the meta-thorax. Pygidium (fig. 3C) pointt^d. Median 
)s prominent, contiguous, the inner edge longest, the free edge 
lutely serrate and sloping evenly to the margin. Other lobes obsolete, 
each aide, immediately exterior to the medium pair of lobes, is an 
igate clavate fhitinous paraphysis. Margin of pygidium irregularly 
snted. Squur/os spiniform, stout. Spines rather long. Some 
spicuous oval Lores on margin, but none on the discul area. No 
mmgenital gl/nda. Three or four minute oironlar pores on t^aoh side 
mal orifice wiich is approximately central. Length 1 to 1*50 mm. 
aadth about 0*30 mm. 

3n upper surface of leaves of Cinnamomum. Pundaluoya. 

[n the absence of the male scale, the generic position of this species 
somewhat imoeroain. The form of the median lobes suggests afiSnities 
th the Hemichtonaspu group. 

Chxonaspis THEA2, Mask., var. obylonioa, n. var, 

Maskoll’s original figures and description of the adult fojnale are 
I suffioiently minute for accurate determination. But a study of 
eohnens collected by Dr. (now Sir George) Watt, near Kurseong, 
idia, agree more closely with MaskelPs type, in the form of the 
iparium (which is broadly dilated behind)—than with the Ceylon fomi 
s^hioh is very narrow and elongate). The Indian examples also show 
distinct second lateral lobe which is entirely wanting in examples 
om Ceylon. I must therefore consider the latter a well-marked 
mety for which I now propose the name ceyloniea. 

L»0OAgri8 ooooiBBLU, (de Obarmoy). (PI. K, figs. 37 to 40.) 
Fiorinia cockerelli, de Charm-, Proc. Soc, Amio, Scion., 
p. 88, (1899). 

jmpowum (fig. 87) ol<mg»te, very narrow, almost Un^r^ tapjrihg 
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sharp median ridge. Pupariiun almost Ckjrapletely oocupied by the 
large nymphal pellicle which is of a dark reddish-brown colour. 
Seoretionary area thin and diaphanous, except along the median ridge, 
where it is thickened and forms a white crest. There is a narrow 
seoretionary extension in front of the larval pellicle, and an abruptly 
narrowed extension at the posterior extremity of the puparium. 
Ventral scale Very thin and delicate: easily ruptured. Larval pellicle 
long and narrow. Total length of puparium 2‘50 mm. Length of 
larval pellicle 0*75 mm. : nymphal pellicle 1*60 t.o 1*75 mm. Greatest 
breadth of puparium 0*50 mm. 

$ Puparium not observed. 

Adult $ (fig. 88) elongate narrow : broadest across abdominal area. 
Palo violaceous, tinged with red. There is an almost complete series 
3f coarsely serrate processes—marginal on the pygidium, but carried 
nwards along the ventral surface of the body, gradually increasing 

distance from the actual margin and closely embracing the rostrum, 
ttudimentary antenna close to rostrum. A small stout thom-like spine 

front of and exterior to each antenna. Posterior margin of pygidium 
^fig, 39) with four narrow prominent sharply pointed lobes, each 
vlth a more or less conspicuous smaller point on its lateral edges, 
^quames long, narrowed at base, dilated and deeply fimbriate at 
extremity: two in each interspace and three exterior to the lobes, 
beyond which are the serrate processes described above. Dorsal pores 
minute and inconspicuous, Circumgenital glands in nine groups^ four 
Supplementary groups being anterior to the normal five—(see fig, 38). 
Length 0*75 mm. 

j Margin of nymphal pellicle (fig, 40) with four tricuspid lobes and 
proud deeply fimbriate squames. A series of broad lunate marginal 
|pores. 

Bggs violaceous. 

On IJmcmna canileyi and Piritekariia grandis^ in the plant-houses. 
Royal Botanic Gardens, Peradeniya. On ihoPriichardiay the scales— 
though numerous—are very inconspicuous, being ranged along the 
prominent ridges of the leai^ near the base, where they resemble small 
adpressad scaly hairs. 

Originally described from Mauritius, under the name of Fiorinta 
mhmUi^ de Gharmoy. The marginal fringe and supplementary gland 
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groaps are oharootpers that suggent its more proper inolnskm in the 
genua Leucaspis. 

EXPLANATION OP PLATES H to K 
Plate H. 
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j^spidwius hnghpinus ; pygWium of adult foimle, 

,, cuculm ; adult fomalo, rentrai fiew* 

„ „ ; pygidium of adult foiualo. 

„ pedronia; pygidium of adult foimlo. 

„ maleollus; adult female, ventnvl view* 

,, „ ; pygidium of adult female* 

riaio I. 

Aspidioius cistidoidea ; puparium of female. 

„ „ ; pygidium of adult female. 

qnadrfelavcUus ; pygidium of adult female 
taprobanua; pygidium of adult female* 

„ ph^Uanihi ; pygidium of adult female* 

„ occult us V. ; gaUH of female, 

„ „ ; pygidium of adult female. 

Odonaspia penicUlata ; puparium of female, 

; male puparium* 

; pygidium of adult female. 

Plate J. 

Aonidia echinaia; puparium of female, 

„ „ ; adult female, ventral view, 

„ „ ; pygidium of adult female. 

„ pusilla ; puparium of female, 

„ „ ; pygidium of adult female, 

spaiulata; terminal joint of male antenna, 

,, meauae; adult male, dornal view. 

Gymnaapia apinomarginata ; adult female, ventral view. 
*9 99 /margin of pygidium* 

Parlaioria proieus / margin of female pygidium. 

„ pergundii v. phyllafUhi; puparium of female, 
„ aialaniioa; pygidium of adult female. 

Fiofinia lUena; female puparium, ventro-kteral viev^, 

»I «t ; pygidium uf aduH femak* 


99 

99 
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Plato K. 

Pig. 31 Chionaspis mbvorlicahs; pygidhim of adult femalo. 

32 „ /»<rotiZan</a; pygidimn of adult female, 

„ 33 „ eoronifera ; autenna of adult female, 

j, 34 „ ; pygidium of adult female. 

35 „ cinnamomi ; adult female, ventral view. 

„ 3 1 „ ; pygidium of adult female. 

„ 37 Lencmpin cocletelh; puparinm of female. 

„ 38 „ „ ; adult femalo, ventral view. 

„ 39 „ „ ; pygidium of adult female. 

40 „ „ ; pygidium of nymphal pellicle. 

(Owing to reduotion during photo-procoss, it is impossible to give 
the exact amount of amplification of the several figures). 
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NOTES ON SMALL MAMMALS IN KASHMIR AND 
ADJACENT DISTRICTS. 

By CoLONBL A. E. Wabd. 

(Read before ilu Bombay Natural History Society m 16/b March 1905.) 

I am asked to oontribute a short paper showing what has l>e 0 n 
done and what remains to be done in rosearoh after the small 
mammals of Kashmir.’* I scarcely know what to write, for very little 
has been accomplished ; a few definite results have been attiune<l, but a 
good deal of the nomenclature is provisional, and it is hoped that our 
knowledge may shortly bo sup|)lomented. 

The drawback to rushing into print at this stage is that much may 
have to be unsjiid. To clmrly point out how backward our collections 
are I take the lib'rty of quoting a leiter sent to me by Mr. Oldfield 
Thomas last September ; in it he writes:—I doubt if you realize that 
we have no specimens except yours of the (jomraonest Kashmir 
•pecies, or indeed of India generally (except from Wroughton) and, 
therefore, we have none with the dahi measurements, &c., that now-a- 
days make the chief value of specimens, &c.^’ 

It is not very difficult to collect animals that live above gronn<i, 
but burrowing mammals are hard to deal with, hence progress is very 
slow. 

We have practically settled that Mus vicerex is the common rat of 
Kashmir, It belongs to the rufescens grcmp, and is described by 
Mr, Bonhote—“Annals and Magazine of Natural History," Ser. 7, 
Vol, XI, May 1903. 

Mus mettada has been identified and was CfiUght in Eastern 
Kashmir at elevations varying from 7,000' to 8,000', and other speci¬ 
mens are now under consideration; this rat is described in the “ Fauna 
of India,’’ I was much surprised to find the Metad at high elevations, 

Mus deeumanus. All the Kashmir specimens which we had provi¬ 
sionally marked as such, turn out to be vicerex, but the brown rat is 
to be found in Poonch and in many other parts. Nesocia hardmkket 
(the short-tailed mole rat) is fairly common in the outside ranges and 
lias been procured in Poonch. 

Mice are at present engaging attention. The common mouse which 
swarms in the rice fields in autumn, and also lives in the villages, W 
been provisionally admitted as haotrimm (the Persian Field-monse). 
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Mus arianus (the Persian Long-tailed Field-mouse) has up to 
date been only found at oonsiderable elevations, where it burrows in 
the grassy slopes, and is jiartial to places where vsheep have been 
folded in the summer. This little rodent is very hanl to trap, and 
seems to be found in small colonies only. 

Mus sublimis (the Upland Mouse) may possibly be the common 
mouse of liadak, but whether the mice which have b<3en colh cte<l in 
Western Tibet, and the extreme northern parts of Laduk belong to 
this spcMiies 1 cannot siiy, and as usual 1 shall hereafter look to 
Mr. Bonhote for his kind aid. 

I fully expect to find other mice, probably AIus leggada^ naturally 
some form of Huseulns^ and most likely now species ; what is wanted 
is a general collection of these animals from all the remoter districts ; 
these should be labelled with accurate data and measurements. 

1 Hcaroidy like to touch on the Voles. Up to date I have only been 
able to send you Microtus brachelix and M. Btracheyu 1 have s}:»eci- 
mons provisionally labelled fertilk\ Mr. Bonhote udis me hrachelix 
and fertilis are closely allied. We look to do a good deal amongst the 
Voles hut many specimens arc^ required, and America is ahead of us in 
possessing them. I can only promise that you shall have what I can 
send from time to time as soon as the British Museum has autho¬ 
ritatively named them. I have a lettei fi om Mr. Thomas in which he 
most kindy offers to help in this rosi)oot. 

Next in interest come the Mouse liares. The Bombay Natural 
History Society have speoimf3ns of a new specios ; those I first gent 
were provisionally labelled as Hoyles vole [Lagomyn roylei) but have now 
been named wardi. The jjapors thereon are not yet through the press. 
Mr. Bonhote has sent me a list of mouse hares, and amongst these we 
have found m^rsonim at Hanley Ladak, nt an elevation of about 
13,50(y, and ladaceiuu (provisionally named) in Western Tibet, and also 
in the Changohanmo Valley* 

To turn to the list which is purely tentative, we may look for 
erythrotns and rutilu 0 described as closely allied. X. ladacemis and 
ozatona which may be bruoketted together for the present; kloslowi 
from Southern Tibet; curtonim and its ally tmlanosiotnus from Tibet; 
hodgsani from Ladak; and auriim which may be the same as gris 0 i^ 
(Bonhote); whilst macroik and aurUm (Blanford) are said to be 
identioal. 
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I nm afraid there is little to be gained at present by the perusal of 
the above, what we went is many specimens, my only object in 
dwelling on the mouse hares is the hope that sonxe one will help to 
remove the difficulties under which we work. 

Turning now to the Imectivora—Croctdura murtna is very plentiful, 
I have oaptured this musk shrew in the jungles and in houses ; with 
the exception of these species the only other sjjooimens I hove are 
Chtmarrogak himalayka^ the Himalayan Water Shrew. This is a bold 
little creature and has twice been secured owdng to its having attacked 
small fish which were being landed. Years ago 1 found the Tibetan 
Water Shrew but unfortunately lost the specimen whilst on my return 
journey, 

Mr. Thomas is asking for a largo series of Marmots. I am afniid 
we cannot do much from the N.-W. Himalayas, The Tibet Mannot 
(^Arctomys himalayanus) I have sent to the British Museum, and it will 
be easy enough to collect any number of the R(h1 Marmot (^. caudatus). 

The other small mammals, which are of interest, are hares, and 
wjuirrols. Bats are, I believe, very much required, but they are 
perplexing, and all that I can do is to try and collect those that come 
in my way; these I am sending to the British Museum from time to 
time and any duplicates I hope to secure for Bombay. 
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MISCELLANEOUS NOTES. 

L—MELANISM IN BLACK BUCK, 

( With a Phoiograph,) 

I am Banding yon AevawiUi a pfaoiogmph of a Blaok Book (AfUtlope oirvieapm) 
shot hero by Sahibaoda NasniUab Khan, the eldest eon and heir of Hor High- 
nesa the Begum of Bhopal. As you will aee^ it is dark-ooloured throughout, 
without the tmnal white belliy and legs. 

The Sahibaada has shot many hundred bucks, but has never eeen a similar 
•peeunen before. 

It is, I auppose, an instance of melanism. 

J. MANlSEjaS SMITH, Majok. 

BiiOrAL, 0.1., %ih 8epkmh0f, 1904. 


No. II.-^A BABE INDIAN HAME-BmD, THE MOUNTAIN 
QUAIL (OPffJtrSIA SUPEHCmOBA, GkayJ. 

Judging by the euormoua nnml>er of sportsmen in India who indulge in 
email game shooting, ii is very extraordinary that one of our recognised game¬ 
birds should have been entirely lost sight of for thirty years or so. I refer to 
Opkrgda t/ujiefdUouk ('Gray), the so-called Moutitaiu Quail. Whether it should 
rightly be descfibod as a quail, a partridge or a pheasant still remains to bo 
proved, but so far as is known its proper place is somewhere between or near 
the Blood Pheasants (Jihagetm) and the Spur-fowls (OallojMfrdkt), It was first 
described in 1846 from a speoimen in the groat Kuowsley Menagerie, which 
was believed to have come from India. Subsequently a few specimens were 
obtained close to Musaooree between 1865 and l8t»S during the cold weather, 
but since then only one single specmien has been shot, in 1876, near Naini TaL 
Whether it is a res^eut or a winter Visitor froin some cold climate is uncer^ 
tain, and except that it is reported to have been found in small coveys of six or 
ton which skulked in grass jangle and brushwood, nothing much is known of 
its habits and nothing whatever of its life history. 

It is with a view to encouraging any of our members, who may have the^ 
opportunity, to keep n look«i)ut lor this rare bird, that I oaB attention to its 
ekisienSe, of Which few probably arc aware. I atn sure that many of our 
enthusiastic ot^Hhologists woti14 be proud to hare their names coupled with 
it as its re^4iscovoreV t tinder the circumstances perhaps I way add a few 
Words briefiy describing its gencisal’' i^pekrancq. In Sise It is about halfway 
between a qOaB and a y>se#idge--say 10 mchcs in length^ilh a 8-inch tail 
and a Si^ineh wing. The plumags is long and soft, the general colour of the 
msle being oBve><bfown with yack and white about the head and throat, and 
Of the femide cinnimiotv^brown with greyish pink about the head and neck. 
The bill and Ibgsare red. 

If by say ^mnes a% reader of Wi$ hole Should he lusky enough to eomw 
iU bird ii ii to be hoped tbit he be able to fti»d some maape ef 
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preserving the body in spirits or formalin ns well as the dried skin, in order 
that its anatomical characters may be investigated. 

E. COMBER, F.Z.8. 

Bombay, 'i^nd Octohsr, 1904. 


No. lll^^SIMOTES SPLENDinUS, 

In Volnme XIII, page 5^17, “ Miscellaneous Notes ” is published a note by 
Captain Wall and mysolf On the oeourrence of S. qdmdidm in Burma or a pro¬ 
bable new species.” The specimen was a peculiar one, in that there were four 
prasfrontals as well Jis intoruasala, and wo were inclined to consider it an abnor¬ 
mal aphndkluH or a now species. I have now no doubt as to its being the former, 
I have since seen two specimens of this snake, evidently rare, as the descrip¬ 
tion in Boulanger's work ReptiUa and Batrachia ” is from the single speci¬ 
men at that time known. It certainly is a very rare reptile here. 

All throe specimens are from Upper Burma, viz,, Sagaing, Ruby Mines and 
Yamethin districts. In the two specimens above referred to—one young, the 
other an adult—the internasals are four in number, and the arrangement is as 
before described, ». c., the median pair small and projecting back to the prio- 
f rentals. The p reef rentals aro in each specimen two. 

In the young specimen the— 


Ventrain are 


174. 

Subcaudals 

••• 

35 . 37 ? 

ScaleB 

mmm 

2L 

Length 

««« 

Hi" 

Tail 


If 


As regards colouring, it agrees with that given by Boulonger except that the 
indentation in the spots before and behind are not as pronounced in the young 
as in the adult, and I cannot discern the faintest trace of a yellowish median 
line. There are 17 spots on the body and 3 on the tail. 

On the 23rd October while returning to camp along a ridge, perhaps a 1,000 ft, 
elevation, I notiood, lying at full length and motionless on my path, a SirnoUa 
which I thought from the previous specimens must be a BplenMuB. It had 
recently sloughed and was indeed most beantifolly marked. It made no 
attempt to move, though there was long grass a foot distant, until I jilruok it, 
when it dilated its nock in the manner some specimens of T, atohitm or T, 
piacator do when irritated, and hissed quite audibly, so much so that my tracker 
remarked it was like a Mwo*bwe (Husseirs Viper), but not so loud. When I 
placedthe8tjckolo8etoitHhcad.it struck. On arrival in camp the Burmana 
declared it was a very young python, no doubt owing to the beaotifnl marking. 


Ventrals ... 175 ^ 

Bubcaudals 43 ^ 

Scales 21 ^ 

Length ... 28f 

Tail ... 4 « 


Tliete are 16 spots on the body and 4 on the tail. 


Rai^GOON, November, 1904, 


Oeo. H. EVANS, A.V,D., FX.S„ 
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No. IV.—NOTE ON THE DIOESTION OF EGGS BY 
OOBRAB AND DABOIAB. 

With referonoe to Mt. 0. P. George’s Note printed on page 174 of this 
volume, and in accordance with a suggestion made by Mr. Phipson at the last 
meeting of our Society, I have made the following experiments with the live 
snakes at my disposal at the Government Laboratory, Parel, with a view of 
asoortaining how long snakes take to digest a hen's egg if swallowed with the 
shell intact. 

Our first attempt was a failure, in so far as the egg broke in the cobra's 
gullet while being pushed down. 

No trace of the egg or its shell could bo found next day on palpating the 
snake's body. The animal passed a motion lf> days afterwards, in wliich a few 
pieces of egg shell were observed. 

The second cobra was successfully fed with an entire egg, by using long 
forceps to open the gape, and by oiling the shell freely. When examined on the 
following day, a bulging was noticed about ^ down the body, which proved to 
be the egg. On feeling this lump a distinct crackling was felt, pointing to tho 
commencing disintegration of the ogg. Twenty-four hours later all trace of 
tho ogg had disappeared. 

A third cobra was similarly fed witli a like result. 

It thus appears that the cobrs^ requires 48 hours to digest u whole fowl’s egg. 

In the case of tho Russell's viper it was found impOHsiblo to introduce oven a 
bazaar egg, so we had to content ourselvos with pigt^on’s eggs. 

The result was the same as in the case of tho cobra, riz„ tho egg could bo felt 
after 24 hours as a softish lump which crepitated dwtineijy under the Cngers, 
and it had disappeared entirely in 48 hours, 

W. B. BANNEEMAN, M.D., Lt.-Col., I.M.S. 
PtAOUE Beskauch Laboratory, Farel. 

Bombay, November^ 1904. 

No. V.-DO WILD ANIMALS EVER DIE OF INTESTINAL 
OBSTRUCTION. 

In tho course of numerous poshmorlem examinations on animals from the 
Victoria Gardens^ Bombay, two oases of death from obstruction caused by tho 
presence of foreign bodies have come under the notice of the officers of this 
laboratory. It strikes one as incongruous that such miacellanous feodora as tho 
bear and Gasaowary should thus die, yet the following proves that, in captivity 
at least, such is the fact. 

OABB I.—In September 1903, a common Indian Black Boar died of some 
intestinal trouble in the Victoria Gardens, Bombay, 

It was sent here for examination, and the cause of death was found to be 
peritonitis due to perforation of the small mtostine caused by the impaction of 
a mango stone. 
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OASB II.—In October 1904, a dead Cassowary was received from the Mme 
gardens. 

The bird was reported to have been ill for some time with “ liver complaint*** 

An examination revealed the presence of a small green cocoanui in tho 
gizzard, which completely filled it. 

This organ was acutely inflamed, and the first |)ortion of the gut below tho 
,gizzard was also inflamod, and showed many points of htemorrhage. 

Now it is reasonable to suppose that cho Cassowary being a desert bird may 
not have known what a green cocoanut was and sampled it out of curiosity, but 
one would think a bear would bo familiar with mangoes and have learned to 
Avoid such fruit if found to disagreo. 

Can any one throw light on this poiiit, viz,, do wild animals die in the jungle 
from such mishaps as the above ? 

W. B. BANNEllMAN, M. 0., Lt.-Cul., I.M.S. 

PlaOUK llEHEAROH LAHOltATORY, PaUKL. 

Boaujay, 2'Znd November, 19(14. 

No, Vl.~-KING-CROWS AND MYNAS AS MESSUMATES. 

Some time ago 1 noticed that a king-crow {Dicrurus ater) was fretjuonily to 
ibeseon squatting motionless on the ground in the midst of a little gathering 
of mynas {Acridothere^ trisUs), At the time 1 paid but little attention to tho 
matter; but further observation showed that*the presence of the king-crow 
was a very common phenomenon, Conso<iweniiy I formed the habit of watch¬ 
ing for flocks of mynas feeding on tho ground and then looking to see whether 
a drongo was in attendance. To my astoniehment 1 found that he is more 
often present than absent, I may safely say that in Madras a number of 
mynas feeding without a kiug-crow in attendance is at the present season the 
exception rather than tho rule* If the birds are feeding on an open maidan, the 
kiug-crow stands on the ground ; if, however, there are trees, posts or other per¬ 
ches handy, the drongo settles on them rather than on the gross. I believe that 
this is a case of commcnsali&ni. The king-crow keeps near tho mynas for the same 
reason that they attend cattle, that is to say, in order to profit by the commo¬ 
tion the moving beast or bird cavisos among the insects that live on the surface, 

A king-crow may often be seen squatting on tho ground at a distance from 
any other birds ; when this is so the drongo usually hops about and picke 
insoot food from off tho ground. In the presence of mynas ho behaves very 
differently ; he sits moliowloss, but keeping a sliarp look-out, and now apd 
again takes a little flight after some tiny insect which I lielieve has been put 
up by a moving myna. The king-crow and tho mynas share the insects be¬ 
tween them : the latter lake chiefly those which keep to the ground, whilP 
his royal highness makes short work of any which take to their wings when 
disturbed. J am convinced that this is a genuine instance of commensalism 
not merely chance company. Firstly, the presence of the single klng-erow 
*amon|f a company of inynatJ is too frequent to be a mere ehonoe asapelatioPi and 
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neaoudly, the drongo moveti with Ike party of myn^. It the grass be at all 
long, it is difficult to distinguiidh between the mynas and their companion, for 
the tail of the latter is hidden and from a little distance the colour of both 
species looks the same. The king-crow, however, does not walk about as the 
mynas do ; ho is the one stationary member of the litUe company. Honoehe is 
soon loft behind: but before hie beaters havo moved far, he flies after them 
and alights in the midst of them. On one occasion, I watched, for over 
half an hour, a flock of eleven mynas and the attendant drongo. The latter 
kept near the grasshopper-hunters the whole time, soraotinios in the midst of 
them, sometimes a little way behind, while occasionally he would fly ahead in 
the direction in which the Utile flock was moving. In Ike course of my watch¬ 
ing, the birds on two occasions took fright at sometliing and each time flew 
away to somo distance. As soon as the myuas again wottlojd down to feed, the 
king-crow joined them. On one of the occasions the latter gave the alarm and 
flow off, hurriedly followed by the mynas ; on the other the mynas took iho 
lead, followed by tho drongo. It is rare to see more titan one king-erow* with a 
company of mynas, Tho reason of this is, I believe, that the king-crow’ likes to 
be “ cook of the walk/* Having attached himself to ono party of mynas he 
looks upon their hunting-ground as his special preserve for tho time being, and 
resents the intrusion of others of his species. 

If a socoud kiug^'Crow comes up, a fight ensues, and tho stronger bird allows 
the weaker no peace, constantly giving chase until tho latter departs. Tho king- 
crow does not appear to attach himself permanently to one flock of mynas. 
On a large piece of ground 1 have seen four separate flocks of mynas each with 
a king-orow in attendance, and tho drongos sometimes change flocks just as 
one's fox-terriers, when half way through their meal, change pJatos ; each 
uoexns to covet his neighbour’s posseasions, and the exchange appears to give 
satisfuctiou to both parties. 

Knowing what a Utile tyrant the king-crow is, I always look carefully to see 
whether he commits robl)ery on the mynas. Only upon one occasion have I 
found him guilty of this oflonco, and tho circumstance is, I think, sufficiently 
remarkable to bo recorded. 

I was watching some mynas feeding on the grass in iho Botanical Gai^dens, 
Madras, when suddenly a king-orow, wduoh I had not obttorved, swooped down 
upon one of the birds, planted his claws in its back and pecked most viciously 
at its head. While punishing th^ myna the king-orow uttered his harsh note 
bf anger. The myna too made a great outcry, and wriggled away, but tho 
Jcing-orow again attacked it from overhead. The scuffie was so violent, and 
the movements of the birds so rapid, that it was difficult to see exactly what 
happened. After (he contest had lasted from forty seconds to a mintite the 
king-orow flow ol, carrying in his beak what 1 at first took to bo a myna's 
feather. Fortunately the dronge settled in a tree a few yards from me. 
I immediately turned my glams on to him and then saw that what he had in 
his beak was a wriggling worm. This had been ihO; bone of contontion. The 
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king*orow had evidently, before I noticed him, been watching the myna and, 
seeing it unearth the worm, the little robber fell upon it with beak and claw* 
However, he seemed to find the worm more difficult to swallow than to capture, 
Tho worm could not have been leas than two inches in length and the drongo 
had hold of it by one end. His eiforts to dispose of his wriggling victim were 
amusing to watch. Presently the worm wriggled itself free and fell. The 
king'Crow swore vigorously and drop{)ed after it, but he had not to descend far, 
because the luckless worm caught in tho petiole of a leaf. Tho drongo again 
secured it, took it to a broad branch, and after grappling with it for about a 
minute swallowed it whole. 

Highway robbery of this description is, I think, not common. In most cases 
the mynas appear to bo ou excellent terms with their black neighbour : they 
strut about quite close to him, and behave as though they were unaware of 
his presence. I have never seen them make any attempt to mob him. Except 
upon the occasion just mentioned I have not seen the drongo attack tho myna. 
Such attacks cannot bo very frequent, for so courageous a bird as tho rnyna 
would never tolerate the presence of the king-crow if he frequently committed 
larceny. 

1 believe that the arrangement is merely one of commensalism. Tho king- 
crow benefits, hence his presence. He as a rule does not harm or impede tho 
mynas, for ho takes the insects they do not trouble to chase, and, indeed, he 
is Bomotimes useful as a sentry, so they tolerate his presence. 

King-orows very frequently use cattle as perches. No sight is commoner 
in India than that of a king-crow perched on the back of a cow, sufficiently far 
forward to avoid the swish of tho tail. Until recently I was under the im¬ 
pression that tho drongo utilised the quadruped merely because its back formed 
a convenient point of vantage whence he could obtain a good view of the 
surrounding country. I am now inclined to think that tho king-orow dorivcHi 
fhe additional advantage of having the ground beaten for him by the moving 
cow. The myna uses cattle as boaters ; why then should not the drongo do 
likewise ? 

I must confess that until recently I had not noticed this commensalism 
between the king-crow and the mynas, and since I have noticed it I have not 
been outside Madras, so cannot say whether a similar relationship exists else* 
whore. I am inclined to think it does, and has not been noticed, because mynas 
being such very common birds naturalists are apt to pay but scant attention 
to their doings. Moreover, seen from a distance a king-crow sitting on the 
grass is easily mistaken for a myna. Again, tho present season in Madras has 
been an exceptionally dry one ; it is therefore possible that the king-crow is 
more dependent than usual on tho insects which frequent the ground. 

I shall be interested to know whether other members of the Bombay 
Natural History Society have noticed this case of oommcnsalkm, 

B. BEWAB, I.O.S. 

Maoius, DwemheTf 1901 
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No. VII.-^OOCURRENCE OF THE SCAUP DUCK (^NTROCA 
MARI LA) IN OUDH. 

On Sunday 11th December last our bag contained among others a scaup 
duck (Nyrooa marila) which flying solitary fell to Captain K. L. W. Mackenzie's 
gun. It was much damaged as a specimen, but I have sent the skin to tho 
British Museum. Oates in his book The Game Birds of India, *’ Vol. IT, pp. 
337 et Hey,, mentions this duck as a rare winter visitor, and nearly all the few 
records he mentions of its occurrence in India are from places considerably 
north of this. I may mention that one specimen of the marbled duck 

{Mar/narmetta angusUroatrk) was obtained by Major H, A. Cooper the same day. 
o o « o e e e 

8inoe writing the above 1 have met the Revd. J, Gompertz, Senior Chaplain 
of Fyzabad, an experienced and enthusiastic sportsman who has kept detailed 
notes of his bags for some years. He tells me he has several times shot tho scaup 
duck in Oudh and elsewhere, proving that Oates' remark (Tho Game Birds of 
India. Part II, p. 338) as to its being probably a commoner duck than records 
load US to suppose, is correct. My informant has very kindly allowed mo to 
make the following extracts from his note book relative to shooting this duck 


Dstti. 

Kumber. 

Locality. 

19th January 1897 

1 

Parbattia, Gonda District, Oudh. 

26th January 1897 

1 

Ditto, 

9th November 1898 ... 

1 

Kadir Talao, Hoorkee District. 

30th November 1898 ... 


Ditto. 

fljst December 1898 ... 


Ditto. 

28th December 1898 ... 


Ditto. 

15th November 1899 

1 

Ditto. 

29th November 1899 ,.. 

1 

Ditto. 

14th January 1903 

1 

Raniarpur, Oudh. 

Ist December 1903 ... 

1 

Quaila, Wr. Akbarpur, Oudh. 

7th December 1904 ... 

1 

Barabanki District, Oudh. 


F. wall, Captain, C.M.Z.S. 

Fyzabad, 14^ January, 1905, 

[Tho Scaup has been recorded as far south aa Bombay, shot by Mr. J. D, 
Inverarity, vidt this Journal, Vol. II, page 97.— Editobs.] 


No, VIII,—LUMINOUS PLANTS, 

There are many things in nature of which the average person is ignorant, 
tt would perhaps surjitise him to bo told that several species of fungi are 
luminous^ Some years ago Mr* G, A. Gammie, now Professor of Botany in 
the Poona College of Science, contributed to our columns an interesting article 
on Luminous fungi.” Since then we have seldom come across any reference 
to luminous plants. Close observers, for instance, have noticed that our com¬ 
mon Tuberose lily (Polyanthee tuheroM), the ” Gool-i^hubbo ” of the natives, 
gives ofE sparks on a hot evening. We have noiiood those sparkling emanations 
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from a bunch of tuboroRe« on s dark hot night, and they have aeem^ to tm to^ 
partake of the nature of electric Rparka. Of course, the light may have beeir 
phosphoroacent, bnt it is not improbablo that, under the influences of heat and 
electricity, combined with moisture, several tropical plants might exhibit a bril¬ 
liant light. A writer in the Journal of JlorticuHurfi recalls an incident of some 
sixty years ago when there was exhibited before the Royal Asiatic Society the 
roots of a singular plant, prosumaldy a species of Orchis, which grew amidst the 
jungle below the Madura Hills, in India. It was phosphorescent, and even if 
dried could be made to shine with the brightness of a glow worm when the 
surface had a wet cloth applied for a short time. The editor of the Oardetten 
ChronicU found that a small piece of this root retained its power of lighting np 
a good while, only the light got feebler. The Brahmins, it was said, knew its 
peculiarity but all the plants did not poasosa this luminosity at their roots. They 
imagined the light of it drove away demons. Amongst the Himalayan hills the 
natives describe slopes and valleys that are lighted up on damp nights by somo 
species of grass, as they think, possibly it is by crawling luminous iuHifmis. 

The same writer tells us that what is commonly known as ** touchwood,*^ 
and, on account of its rapidly kindling property, is usod for lighting flres, is 
apt to bo luminous. Schoolboys for generations have been in the habit of 
carrying pieces of such wood into their dormitories to produce a sudden illumi¬ 
nation at night. The wood of the Willow is specially notable for its readi¬ 
ness to take fire. In the Northfloet Marshes, near Oravesond, the writer saw 
numerous old Willows that had been almost stripped of bark, with the surface 
of the wood blackened as if burnt. It would seem the wood was soorchofl by 
a spark from some pipe, or by the fierce rays of the sun, but did not hum 
away. Perhaps, since its luminosity can soroetimos bo developed by friction, 
touchwood may retain heat, though wo usually ascribe its brilliancy to phos¬ 
phorescence. What is singular also, the sap of some trees in exotic regions 
appears luminous, as it flows from a wound. Ono shrub, indeed, has been 
named Euphorbia phmphorea from this fact, and there are other instances. 
Wo have it on the authority of the late Professor Ilouslow that the European 
Dittany, Dictamnm frarindla, evolves some inflammable gas in the evehiiig, 
and, should the air be still, if a light is brought near, the plant will be envelop¬ 
ed in a transient llash, but recoivos no injury. Before his time the daughter 
of Linnieus had stated that a plant of D, alhnft, which she approached with a 
candle, became surrounded by a light blue flame. Dr. Hahn suggested the 
Dittany might produce hydrogen or evolve an ethereal oil from the flowers; 
made many experiments amongst species of Dictamnns unsuccessfully, but at 
last found a rathor faded plant, from which, when he held a match, came tt 
reddish crackling flame, having an incensoliko smell. Then he ascertained this 
can only happen during the limited period of the flower’s fading, and also thal 
there are glands containing an aromatic oil. A Himalayan species of the gen pa 
has the reputation of making a brilliant display after dark, even when uoh 
^j»roa«hed hy a light. 
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The writer we have quoted records also that electricity is said oocasionally 
to have a peculiar effect upon the garden Tuberose (Poiyantim tuberma), A 
plant of this has, he says, been observed, on a sultry evening after thunder 
to send out an abundance of small sparks, coming chiefly from such flowers 
a« were fading. In 1843 Mr. Dowden described to the British Association a 
luminous appearance witnessed on© Angust evening on the double variety of 
the common Marigold. This was seen by four peraons. During the twilight 
a goklou flame appeared to play from petal to petal of some of the beads, 
making a sort of corona round the discs. This emanation grow less vivid as 
tho light decreased, tlien vanished. Most of the Bcioniiats considered this was 
a case of visual deception, but several yefcrs after Dr. Butikosler established 
it as a fact, if one very cxcepikmal. He noticed such a flame in tho sumo species 
and also in the Hairy Hod Poppy, the flaslios of light occurring at tho end 
of a hot dry day. Another gentleman slated that on a Juno evening about nine 
he saw flashes of light pass along three scarlet Vcri>ena8 growing a foot apart in 
his garden. He callud tho attention of his gardener and several other persons to 
the spot, and the sight lasted quite a quarter of an hour. There was a smoky 
appearance in the air after the flashrjs, which reminded one of tho summer 
lightning in ininiatuio. 8ubso<juently the same phenomenon was noticed 
amongst some red Pelargoniums, and it was repeated many times during July 
and August, when tho weather wa« sultry and electric. Friends arc requested 
to watch tlieir Chrysautheraums at dusk, since that flower is reported to bo 
now and then luminous, presumably the white and yellow varieties. Other 
luminous plants arc the White Lily, tho Nasturtium, the Sunflower, tho Evening 
Primroses and some wall mossea. 

(ImUan Plantintj and Gankti'ng, nth, December 1U04,) 

Ko. 1X.---AN EOG KATINO COBEA. 

With reforcnc© to Mr. 0, P. Heorge^s note on Clobras feeding on eggs, page 174 
(No. XXXI) of this Volume, I enclose a photograph taken by roe a short time 
since of a large-sumd cobra killed on a Guinoa-fowPs nest; the neat contained 15 
eggs and the cobra had swallow ml six. 

After killing tho oobra the six eggs were pressed out and set, three of them 
eventually hatching out. ®The photograph distincUy shows the distention of 
the snake, 

Banicij^uk, 4o»mary, l»05. E. BEOOK FOX* 

No? X.--iL00U8T«. 

Tim OonouEiNU of Acnxinra fereouinum. 

With regard to Mr, AltkenV note on the above subject on page 157 of Vol, 
XVI., No. 1 of the Journal, it may bo of interest to note that a swarm of Locusts 
which visited this place in June (12ih) 1901 consisted of specimens of both 
eolours (red and yellow) in very nearly equal proportions, tho red predominating 
Chghtl y, _ , __ - 

The photograph wterrod to ha# boon plaoea la ihe Societyalbum.—Lmroiis. 

' n 
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I »ent 5 specixnetuB (3 red and 2 yellow) to Mr. E. P, Stebbiug, P, E, who 
confirmed the ideniifioation, «o there ig no error as to the species. 

CECIL E. C\ FISCHEB, I.P.8. 

Chatrapctb, Gakjam District, 

January btk, 1005. 


No. XL—THE HABITS OF THE LEAF BUTTEBFLY. 


This Rbstinw Position of Kaluma. 

In Mr. Aitken*8 note on " The Enemies of Bottorflies” (JoumaL Bombay 
Natoral History Society, Vol, XVI, jSfo. 1, p. 157) is the following passage ;— 

Kallima, when at rest on the trunk of a tree, always turns its head down¬ 
wards, though this somewhat spoils its resemblance to a loaf.*^ The author 
goes on to suggest that this position is assumed for the purpose of facing an 
enemy that may be ascending the trunk. He adds that the principal enemies 
would be liaards. 

I cannot help thinking that Mr. Aitfcen is mistaken— both in his estimate of 
the resemblance and in his explanation of the position adopted by this butterfly. 

I maintain that the inverted position of the butterfly by no means detracts 
from its resemblance to a loaf. The colouration and pattern of the underside 
of Kallima is such as to vory closely simulate a dead leaf. Bead leaves do not 
naturally retain an erect position: nor do leaves—living or dead—commonly 
grow direct from the trunk of a tree. But it is no unusual thing to see a with* 
ored leaf arrested in its fall and accidentally attached to a tree-trunk by the 
strands of some spider^s web. It is just such a acmi*detaohed leaf that KaUima 
resembles when resting in its customary position. To add to the deceptive 
appearance, the butterfly sways itself slowly from side to side, just as a 
deiaofaed leaf would be moved by a current of air. 

As for the idea that a lizard would necessarily approach its prey from below, 
it seems to me that a tree-hnunting lizard is just as likely to attack from above 
or from one side. The direction wUl depend entirely upon the relative position 
of the lizard and the butterfly at the time. Lizards of the genus CatoUt (syw- 
tematic butterfly-eaters) generally affect the extremity of a spray or end of a 
branch. When they do take up a position on the trunk of a tree, it is usually an 
inverted position, like tliat of the Kallima itself, A Qtclco, seeing a largo insect 
pitch on the trunk, would probably gain the level from the opposite iride of the 
tree, then stalk its prey round the oorner. 


Pbradeniya, 

'Orylon, lOt/t January, 1905. 


E. EHNEST OEEEN. 


No. XII*-*BBEEDING SEASONS OP BIG GAME IN INDIA* 
Having read with interest Mr. Comber’s note No. XXV in the last issue of 
the Journal, I beg to bring to your notice a few facts which have eome to 
my notice daring the Christmas holidays and to make the soggestion ^t if a 
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Itrge number of memberf who ihoot would record their obflervetione in the 
jungle^ materials would probably be forthcoming for an induotive chain of 
reaaoning on the aubject of the breeding aeasona of game. 

1 was shootiog with three friends in a jnngle in East Khandosh which 
abounds in Bambar and Chital. About the 20th of November, as I did not 
know the jungle, and dislike to ask friends to shoot in a country where 1 do 
not know my way about, I rode over and made the acquaintance of the local 
shikaris. They proposed a beat. We bad one drive, and I killed a Chital with 
fair horns, to which were still adhering some sheds of velvet, but these, however, 
wore easily peeled off. I saw other stags, but none in velvet. The beaters 
picked up a young Chital fawn only a few days old, which could not run, and 
1 have it as a pet. 

On December 24th our camps assembled, and we shot almest daily iUi 
January 3rd. Only two Chital were bagged* One had horns quite clean of 
velvet and the other was almost entirely in velvet. It was peeling only of^ 
one brow antler, and the ends of the tines were still soft. I raised my rifle 
once to shoot at a large stag which came quite close to me, and dropped it 
again on seeing thas he had young horns only half grown. In another beat 
two stags went by with only one horn each, the others not being broken, but 
clean goiie. One fawn only born a few days, and unable to run, was picked up, 
shown to me and released, and another was observed in a thicket whore its dam 
had left it. Other fawns of various sizes were seen. Four Bambar were shot, 
all with clean horns and no signs of velvet, and many other stags were seen, but 
none had velvet so far as could be observed. Such fawns as were seen were all 
well grown and I should say about 6 or 8 months old. There were signs, how¬ 
ever, on the trees that the Sainbar had been scraping their horns not long ago, 
which would seem to indicate that they have not long got rid of the velvet, 

'rhe net results of observation of some hundreds of Chital and Sambar in the 
«sme jangle would seem to be these 

Novtmhtr 20,*^One Chital stag shot just finishing the shedding of velvety 
One Chital fawn picked up, only a few days old. 

Dscsm&sr 24-^aftnary 3,*-»One Chital stag shot in velvet, which he was 
beginning to shed. One Ohital stag observed with horns sprouting. Two- 
^Chital stags observed, each of whieh had shed one horn. 

One Chital stag and many seen, with horns clean of velvet. Two newly bom 
Chital fawns observed. Many Ohital fawns in various stages of growth observed. 
Four flatnbar stags sbot, none having any velvet on their horns. Several 
Sambar fawns observed^ ail of some months’ growth.. Signs on trees observed 
of recent scraping of their horns by Sambar, 

The above are simply the facts as X observed them. If some scores of 
similar sets of ofaservations were ooOjscted, 1 fancy that from the date of the 
stag's horns and the siSe of the fawns^ the broedini season might be oalculatedj 
irith fair accuracy* 

BrnmAiTAt, m Jtamarn, 1906. SB. A. SIMOOX, i.cA 



372 JOURNAL, BOMBA Y NA TUUAl HISTORY BOCIBTY, Vol. XVT. 

No, XII1.--NOTER ON THE HOUBABA 
{OTIS MACQUEENIl 

The Hoobara, ‘^Tiliir of the Punjabi, has been extraordinarily plentiful this 
cold season in the Sirsa District, as many as 12 having been ehot in one day by 
two guns and a total bag of 49 made by one gun between iho 20th of November 
1904 and tho 15th of January 1906. One of tho largest birds I have handled 
weighed 4 lbs. 2^ ouncca uncleaned, and I took tho following measurements with 
a steel tape:— 

Length. 29*2'' 

Wing . Hi" 

Tarsus . 3*85'^ 

Tail . 

Bill from gape. 2'2,V' 

Length of foot. 2*20^' 

This Houbara (a fine male) was shot on tho lllh of January 1905 and 
looked like a young Ostrich stalking along, except for his tell-talo vufl ! This 
rnff is an exceptionally fine one. The longost feathon* measured 6'401ong, 
The feathers forming the crest on the top of the head tape 3’10 and the 
whole plumage is in magnificent condition. I find that about this part of the 
Punjab the '' Houbaraafiects sandy hammocks interscoled with crops of 
rye ” or mustard, and should you find such a place, and the day bo still and 
not too cold and windy, you may have the luck to see 8 to 11 birds stalking 
majestically along. I find also that generally after tho third flight the birds 
will allow you (provided you are riding or stalking behind a camel) to get 
amongst them, fi8 they then got accustomed to your camel and try to osoape 
notice by *' squatting .This is tho time to test tho powers of your own 
oye-sight and tho observing power of your camel-driver, for a Houbara, 
squatting on sand with his head laid out fiat, is iudistinguisUable nt a 
distance of 10 yards. It is then you will give vent to an “ anathema ” on 
all tho “ Otis tribe (for should you tuni away thinking that you muut have 
been mistaken and no bird bad alighted, marked you ever «o carefully the 
spot as you thought) you may perchance get too near an old hen Idl’d that has 
l>een there all tho lime and with a flap, up ahe will get and flap away, but 
covered by the body of your camel until too late to fire. ThtJ “ Houbara*’ is 
not a swift flyor and is not a difiicult bird to hit or bring down. The colouring of 
their wing covers and backs very closely reserablos the sand on which they delight 
to live, and when ** squatting,” should the ground bo absolutely level, the ©yo will 
pass over tho bird in mistake for a clod of sand or some deWs blown iogeiher. 
To get on anything like shooting terms with the Houbara” it Is advisable 
to circle round on your oamel, when they will on a still day let you get quite 
close and you may shoot 5 or 6 as they get up one after the other. I. put 
forward the theory that on a windy day their feathers are liable to get 
blown up and so cause them to be detected, and this makes them impatient 
and impossible to approach. They feed generally in the morning and evening 
on seeds and insects, and there is a small weed that covers the open sandwaiteA 
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in this part of the Punjab that they are very fond of. It has n wnall flower 
like n forgol-me«Hnot/* In cloudy and windy weather they feed during the 
middle of the day, but they are then very wild, and it is next to impossible to 
shoot them. Colonel Reginald Heber-Percy, of ** Badminton ” Library fame, 
who paid Hir«a a short visit at Christmas time in order to try for record 
Blaok-Baok and Chinkara heads, told me he found many ‘‘ Houbara” south 
of this place and practically lived on them all the while he and his wife 
were in camp. 1 may add that although they were not fortunate enough to bag 
any record heads, Miss Hebor-Percy shot a good Chink just under record 
dimensions. Mrs. Heber-Percy while in Kashmir during the summer of 1904 
shot 2 record Thar 14]| and rospectively, and thoso were officially measured 
for the Kashmir Record book. The Colonel and his wife left Calcutta on the 
15th for Burma, as he wishes to obtain a good example of the Thamin, 
eliUi^ for the joint collection of his brother (Major Algernon Heber-Percy) 
and his own at Hodwot Hall in the old country. 

A few birds began to arrive at the end of September, but they did not become 
plentiful till December Ist, when reports from many villagers came in of the 
quantities seen. The cold snap immediately following Christmas time again 
seams to have scattered the birds, which have since become scarce. Imperial 
Sand-grouse have not been at all plentiful this year, but a great number of birds 
travelled south and over Birsa on the Ist, 2nd and 3rd of January. I hoar 
since that the Imperial has been shot here near Ajmere, in Rajputana. Thfr 
Houbara leave us about the 15th of March for Afghanistan and Tibet* 
Blanford tells us that a few stragglers may remain and breed in tho 
Bikanir Desort,*’ I, however,have never neeu or heard of one during the hot 
months, though several times 1 have had Jcvhber brought in of the Great 
Indian Bustard, Eupodotun and a fine bird weighing lbs. waa 

brought to me killed about 12 miles out. 

SiBSA, mh Jmuaty, 1905. REGINALD H. HEATH. 

No. KrV.--.OCCUREENOE OF THE BLACK-OA PPED KINGFISHER, 
HALCYON FJLEATA, IN WALTAIR, 

On the 15tb of this month, whilst camped on the Naidupatem creek, a 
tributary of the Upputem river, I obtained a specimen of Bahyon pikata, the* 
Black-capped Kingfisher, The Upputem river flows from the Kolem lake 
the sea between the deltas of the Godavery and Kistna, and the latitude of 
Naidupatem is approximately 16®N, and the longitude approximately 
The bird was sitting on the stump of a dead tree near the creek opposite to 
the village. 

The next day I saw another specimen of the same Kingfisher near the 
liUichmepuram lock on the Upputem river. I send you by post the specimen 
I shot at Naidupatem. This, it would appear, is the first occasion on which 
this beautiful Kingfisher has been reported from this locality. 

WALiAtii, P. R08C0B ALLEN. 

Camp /onnory, JfiOfi* 
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Ko, XV,^THB BBEJEDING OF BUSSELL'S TIPEB 
(VI PER A RUSSELLir). 

Among a number of enaket which have recently died in the Plague 
Besenreh Laboratory at Parol, and which Lioutenant-Oolonel Bannennan,^ 
has been kind enough to send me, was a gravid BuasoU's viper whose 
pregnancy was remarkable for the paucity of the brood and the season of 
its occurrence. It contained a solitary fcoins. Kow of all the snakes 1 know, 
excepting Tropidonotus pmator, this viper is the most prolific, as may bo readily 
understood from the breeding notes I have collected from various sources, and 
herewith append in tabular form 
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The Assistant Surgeon at Parel Laboratary, who has favoured me with 
aome notes on evonis of a domeatiu nature which have occurred in that 
Institution^ says this snake produces from 20 to 40 at a birth, and always 
about the month of May. The embryo derived from the specimen which 
has evoked these remarks, measured 9^ inches, and so would probably have 
been born in the month of November. Keference to Mr, Cholmoudeloy’s note 
shows that the length of those hatchlings that came under his notice varied 
from 9-10 inches, and it will bo noticed that several of the young recorded by 
others were deposited in the months of May and June, 1 collooted two 
specimens at Cannauore last year in the month of May, measuring Of and lOf 
inches, respectively. 

The Parel feet us, which was developed from the left ovary, occupied a thin 
transparent, membranous chamber, inches in length, which when opened 
allowed a little clear, oily, fluid to escape, but retained a small quantity of 
transparent jelly-like material which had to be picked oS. It was folded into 
four. The 164th and 156th ventrals were perforate, and the 156tb and 157th 
furrowed, and 17 oihors intervened before the anal shield. Its sex could not 
be discovered. 

I was much struck with tlie length of the maternal ovaries, the right of which 
measured inches. I counted 89 folltoles in this ovary, and found they varied 
from \ inch in length. The following comparison between the mother 
and fuetus is interesting, especially with reference to the scales. It is also 
noteworthy that in the mother the vertebral spots were not outlined whitish, 
whilst in the foetus they were. 
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P. WALL, Captain,! M. S., aH.a,8. 

PyzabAp, nn 1906. 


So. XVI^THE OEOCODILB; ITg F001> AND MtJSOTJLAK 

VITALITY. 

X shot a ocoeod&e 11 fasi B inches long in the Tapti jresterday about 11 a.m^ 
On cuUing it open in the afternoon we found that the stomach contained 
seTorol goat’s hoofs, about 9lbs. of pebbles of various sines, and a lot of the 
fleshy stalks of white lilies ((Mken#) which grow on the banks. Is It not 
rather peculiar that flrat of aU eWerybi^^ the goat or goats should have 
diiiiqipearedea<mpi^^t^ of the hooft, a^ aeeondly that the orooodila 
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nhoiild have inclnded lily stalks and pebbles in its diet? Another thing I 
noticed was that though I smashed the base of the skull with a *577 magnum 
bullet, ami killed the creature outright about 11 a.m., yet the whole body was 
jumping and quivering about 8 p.m, when we had got the skin off and cut off 
the head. It was thrown out in a field, but the muscles continued jumping 
till sunset quite enough to move the legs peroeplibly—so much so that the 
vultures which hovered about continually dared not touch the carcass yester¬ 
day. Is this not extraordinary vitality V 

A. H. A. SIMCOX, 

In Camp, llunsAVAL. 

23r<l JaniMiTy^ 1305. 

No. XVII.—THK UBIAL OF THE PUNJAB AND LADAK. 

Sportsmen, 1 have been informed, find considerable dilllculty in distinguish-* 
ing between the various local forma of tho Asiatic wild sheep known in the 
Punjab as tho urial, in Aator as the urin, and in Ladak as the sha or shape, 
and Hcieniihcally as Ovis viijmi \ and there is little wonder in this, seoing that 
even naturaliHls (chiefly from tho want of a Bufiicient aeries of epocimonsj are 
far from being in accord on those points. 

The urial, or sha, is closely allied to Ovi» pmUni^ tho wild sheep of Armenia 
and North-Eastern Persia, of which the so called 0. ojJmn of tho Troodoo 
Alounlains of Cyprus is uolhmg more than a local race* In both these two 
apecies the colour of tho coat toads more or lose markedly to rufous ohestnut, 
the rams have a large ruff of long hair on the throat, and tho ewos devoJopo 
small horns. The urial, or shape, is distinguished by the colour lending \ety 
generally to fawn, but more especially by tho forw^ard curvature of the horns, 
which sweep along the sides of the face, and show more or less pronounced 
angles bordering the flattened front surface. The old rams do not show the light 
saddle mark which is so conspicuous in tho Armenian wild sheep. Bo far as I 
can at present determine, four local forms or races of urial may bo recogniaed, 
their distinctness from one another being based partly on actual physical 
differences and partly on geographical distributions. From tliis it will be infer¬ 
red that it will not be possible in ail oases to refer a given specimen to its 
respective race without knowing its place of origin. This, however, is a diffiouliy 
to which w© are gradually becoming accustomed as tho refinements of system¬ 
atic zoology increase. 

Firstly, we have the typical iirin (Ovw vigim typica) of Astor, from which 
tho shapo of Ladak appears to be inseparable. This Ladak urial, as it 
may be conveniendy called, is a comparatively large form, in which the coat ia 
fawn-coloured rather than foxy rufous. As a rule, the horns of the old rams 
turn markedly inwards at their tips, and have their front angles moderately 
prominent. Secondly, there is the Baluchi urial (0. vigmi bluf\fordt), itt which 
the herns tend to turn outwards at the tips, forming a more open spiral, and 
have Iho front angles prominent and occasionally showing a bandad structure. 
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This ruce (at fir»t regarded aB a distinct upecies) was described by Mr. A. 
O, Hume iu the Journal of the Asiatic Society of Bcugal for 1877, on the 
evidonco of the skull of a ram from the Kolat district of Baluchiatan^ in 
which the tips of the horns curve outwards, so as to form a very open spiral. 
So open, indeed, is the spiral that a portion of the inner surface (which in 
other urial is completely concealed) is visible in a front view. In a skull from 
Kelat, in the British Museum, the spiral is, however, much less open, and 
there is no marked outward divergence of the tips, still it must evidently 
belong to the same race. Moreover, the presumption is that the urial from 
the rest of Baluchistan and Afghanistan, and, in fact, from the Trans* 
Indus districts in general, likewise belong to 0. t\ hlanfordi^ as the Indus must 
almost certainly form an impossible barrier to these sheep. In confirmation 
of this view, it may be mentioned that the horns of a very fine male urial 
obtained by Dr. Aitohison, when on the Delimitation Commission in Afghan¬ 
istan, show a tendency to form an open spiral, and have very prominent 
front angles. In another hojid in the British Museum, from the bills north 
of Peshawar, the front angles are mote prominent than in any urial I have 
over seen, and are also raised into a number of knobs, but there is no 
decided tendency to an out-tunnng of the tips, although the spiral is rather 
open. It Is practically certain that the specimen is racially distinct from the 
true urial of the Ois-Indus districts. On the other hand, an urial head figured 
on page 883 of the third edition of Eowland Ward’s Horn Measurenkmin^ 
shows a decided outward turn of the Ups of the hums, and, in fact, appears 
to be very similar in this and other respects to the type of 0. hlan/wdi^ The 
specimen, which is the property of Major li, P. Taylor, is stated to be from 

the Punjab, ” and there is aoeordingly nothing to prevont its having come 
from the Trans-Indus districts. If the owner could confirm this in the columns 
of the Field,*' ho would strengthen the evidence in favour of the distinctness 
of 0, V. hlatifordi. 

As regards the third race of the species, namely, the true urial (0.«, o^oloceroe) 
of the ^It Bongo and other hills of the Cis*lndus districts of the Punjab, this 
appears to be a smaller and rodder animal than either of the preceding, wiih 
the horns forming a very close spiral, and showing no tendency to turn out at 
the tips, while their front angles are not promiuent, and the anterior one is 
often more or less rounded off. 

Finally) we have the Kopet-Dagh urial (O. arkal)^ from the range dividing 
Persia and Turkestan, in which, as exemplified by a fine skull presented by Mr. 
f^t. George Littledale to the British Museum, the front surface of the horns 
is very broad and nearly fiat, with but few transverse wrinkles, and very 
prominent front angles. 

Any additional information, and more especially photographs^ which would 
help to solve the urial question, would he aooeptahle. 

». I4. 

{ Tim appmreA in the Field, ** Thoemher 1904.) 

' H 
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No. XVIII.—ABNORMAL SAM BAR HEAD. 

( WHh a plate,) 

The stag whoso head iH shown in iho accompanying sketch was shot in the 
Hoshangabad district, Central Provinces, near the Taw a Piver by A. O, 
Hendley, Major, Indian Medical Borvice, in the month of December 11100, 
The stag was a very largo light-coloured stag, incisor teeth much w'orn and 
ohippod, an indication of age. IJe was in good condition, w us in company of 
several hinds, and had no injury to any of his organs. It will be seen that the 
horns have no brow antlers. The left horn divides into three spikes. The 
right horn also divides into three spikes, ono being much smalUr than the other 
two. At one time there had been a 4th spike to this horn near tlic shortest 
spike, but it had broken oil', leaving a rough triangular mark at the point of 
fracture. The five longest spikes from burr to point varied in length from 
21 inches to 29 inches, the shortest 11 inches. Width between tips 29 inches, 
girth of beam bolow division—right horn 10 inches, left horn 11 inches. 

J. D. INVERAKITY. 

BomuaY, January, 1905. 

No. XIX.--THE GOOSANDER. {M ERG A NS EH CASTOR). 

lam sending the following notes on the OooHuuder (4/. which, not 

being ti very common duck, may bo of some interest to readers of the dournal, 

On the IDth instant, my collector brought mo in 6 fine males of the Goosan¬ 
der, in most perfect plumage, which he told me ho had shot on the Gadadhur 
river some five or six miles from fchia garden ; that, moreover, they were 
numerous and far from shy : »o determining to find out the truth, I wont 
myself on the 22ncl and personally can fully confirm the correctness of the 
man's statement. 

The Gadadhar is a fin© fltroam rising, I believe, somewhere in the higher 
Bhutan Hills. At the point nearest this it is fairly swift, flowing over small 
rocks, pebbles, and sand, and now in the cold woAther the water it contains is 
beautifully clear and icy cold. Wherever there are almllowa it forms into small 
rapids ; those the Goosander especially seems to frequent, though it may also 
bo seen in the broader parts as well. The banks are sandy and more or low 
thinly wooded, but the chief jungle is grass, null and okra. 

The birds are found in parties of 5 to 20, the males keeping as a rule quite 
apart from the females, and except when niuch disturbed by firing do wot get 
mixed up with them. 

The 4lrake is most consfiicuous, his hundsoiue black and white plumage show* 
ing up at a distance ; he swims high, and early in the day may be seen actively 
diving through and about the rapids, ocoaBioually standing up in the water 
stretching his nock and flapping his wings. 

The female owing to its smaller six© and the general slaty colour of its 
plumage seems to sit much lower on the water and is also shyer than the mak 
though I may remark neither bird will readily allow one to get Within 
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gunshot from the bank. One female ahot contained about B or 10 small 
fish 2" to IV* in length. Both birds on this [►art of the river are really far 
from shy, but this is not suiprising, being practically in Cooch Behar where 1 am 
told game is preserved and every other native does not carry a gun. Even the 
Ruddy Sheldrake, that cutest of birds, will bore allow a fairly iioar approach 
in a native boat if one only talks, and does nut pretend to be more than the 
ordinary boat load of people that they are so accustomed to see paFsiug up 
and down the river all day and every day. The same holds good with regard 
to the Goosander, w’hich will allow one to get within 25 or 30 yards, and even 
then may be seen with head or bills resting on their backs or preening them¬ 
selves (this during the heat of the day)} a netvrer approach sets them swimming 
as a rule up stream ; any peculiar silence in the boat or au attempt to stop 
or turn directly towards them, pats them at oiioo on thcj wing. Skittering 
along the water for some little distance and then flying low over it, i\ or 8 
foot, [)orhaps leas, they will, if not fired at, aliglit again at the next rapid or 
broken water. Their flight is, to me, strong and noisy, the whistling of their 
wings being distinctly heard as they approach the boat. They will not, 1 
notice, pass directly over a boat, but pass to either side at u distance of abt>iit 
20 or 25 yards, merely rising a verj' little. 

Cripples swim down stream, the current seembig Ick) strong for badly winged 
birds to make much headway against ; when hard [>ressed their diving is rapid 
and constant, varied by rapid rushes along the surface, they go under at the 
proverbial “ flash,** and it is surprising the time they keep down and, helped 
by the current, the distance they travel. 

I have not been brave enough to try the flesh, but my Southal servants 
and a Christian Baboo, however, have ; the former say that the Cormorant is 
preferable, the latter that ho succeeded in making the 2nd bird I gave quite 
nioQ—no fishy *—by cooking it with lime (ohuuam) and many other strange 
and wonderful ingredients. 

The name amongst ih(j Bengalios on the Gadadhar for this duck is Patt^e 
hansP 1 do not know if they apply thin to any other species besides, but 
give it for what it is worth, as few vornacular names for this bird seem to 
be known. 

All the spocimeiis 1 have got are fully adult birds in perfect plumage. 

A. M. PHIMKOSE. 

Mobkm Tea Estate, Tamakuak P.O. 

Gauhb^uu, Assam, 

No. XX.-TBOUT AND OTHER FIKII AND FISHING IN CEYLON. 

In the Finking Gamtle of November 5,1 suggested that it would be very inter¬ 
esting to know how our friends in Ceylon wore getting on with their trout 
stocking and preserving efforts. In reply to this Mr. H. A. 0, Festing, one oi 
the members of the Ceylon Fl»liing Club, very kindly sends ms the following 
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particular. I see from the rulea that the good ntandard of 11 in. is fixed as 
the limit below which trout must not be retained —^R, B, M. 

Deah 8ir, —In your editorial notes in the Fishing GaztMe of Nov* 5 you 
ask for information about trout breeding in Ceylon, The following lines may 
be of some interest to readers of your paper* 

The first experiments in trout breeding were made in 1880 by the late Mr. 
H* L, Hubbard. In 1882 a few fish were turned into the stream at Nuwarn 
Eliya, and ova have been more or leas regularly imported since 1880. When 
the Ceylon Fishing Club was started 1 do not know. At first the ova of brown 
trout and Loch Ijovens only wore imported ; but in 1889 the ova of rainbow 
trout were introduced. The experiment proved successful, the rainbows 
taking kindly to the Ceylon streams, and they are now far more popular than 
the brown trout on account of their superior sporting and edible qualities. 

The &sh imported have thrived well, and now ruti to a large size. I do not 
know what the record size is, but Mr. Plate’s big rainbow trout mentioned in 
your paper about a year ago (I could not find the reference) is probably one of 
the biggest. Fish up to 31b. are fairly common. The average of takable fish 
is a little over a pound—at least, that is my experience, but more expert 
anglers may have a much better average. 

Spasmodic attempts have been mado in the past to brood fish artificially from 
the imported stock ; but the difficulty has been to find males in milt when the 
females are ripe. No attempt, I believe, to breed fish artificially has ho far been 
a success. A few years ago the trout started breeding naturally. Whether 
these naturally bred fish are pure rainbows or hybrids I do not know. But 
with the fish now breeding naturally there should be no difficulty in stocking 
all (lie likely up-country streams, and it is possible that the Ceylon Fishing 
Club may in a few years bo in a position to supply India with ova or fry^ 
With this end in view the club has lately been considering tlje question of 
getting out an export from home to build hatcheries and instruct them how to 
breed trout. 

As to the streams-—they are all fine trout streams with plenty of nutural 
food and plenty of good running water. There is no danger of the carp 
fouling the water as suggested by you. The carp keep to the lakes and 
lower portions of the Nuwara Eliya streams. They do not wander far from 
the slack water. 

The Horton Plains stream, which is the finest bit of stocked water here, ia 
an ideal trout stream, combining all the l>est qualities of English trout streams, 
except a regular rise of fly* At its head it is a very small stream with deep 
holes and good ** elbows ” thickly fringed with rhododendron bushes. One hat 
to throw a fly very accurately to drop it into these pools. There are good 
gravelly shallows in the tributary: streams which should make exeeiknt 
spawning beds. As the stream increases in volume there are deep rocky poohi* 
big enough to hold salmon, long stretches of alack deep water, enticing stioklee 
gpd apme fine weterfaHs-^in fact, every sort of yater to tempt the trout* And 
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in addition to this, the atream flows through glorious country. No description 
that I can write would over do jnstico to it. To give a rough general idea— 
imagine Exmoor from six to seven thousand feet above sea level with ‘*patana’* 
grass kistead of heather. I wish I had some photographs to send you, but all 
mine are stuck in my book. 

The two small streams nt Nuwara Eliya flow into lakes, the outlets from 
which are practically blocked against fish attempting to descend. The Horton 
Plains and Ambawolla streams end, so far as trout fishing is concerned, 
abruptly as huge waterfalls, down which no fish is likely to descend voluntarily. 
This, I think, accounts for the fact that rainbow trout have been ao buccoss- 
ful in these streams. They cannot escape, as they have done from so many 
English waters in which they have been tried. 

In tile streams fly only is allowed, a No. 6 hook, Redditch scale, being the 
largest size pennissiblo, A. No. 0 hook is a largo one, and permits small salmon 
flies being used. This may seem like poaching to some people, and perhaps 
the sise might with advantage be reduced. But it must be remembered that 
the fish arc not free risers. There is km much bottom food and not enough 
surface food. And in the big pools a small fly passes unnoticed a long way 
above the fishes* heads. For brown trout I have found a good sized March 
Brown do as well as anything. The rainbows undoubtedly prefer something 
brighter, and few flies are better than a very small Silver Doctor ; and though 
other fishermen may prefer other flies, I would always take these two with mo, 
whatever the conditi<>u of the water. In the lakes artificial spinning bait is 
allowed, but the woods are a nuisance, and I have not often attempted spinning, 
and have only onoo succeeded in landing a fish on a Devon rainiiow in Lake 
Gregory, 

As to rods, everyone naturally suits his own f*ncy ; but a small rod is, in my 
opinion, oanontial for the small stroama, 1 have an 3Joz., cane rod, by 

Foster, which i« an ideal weapon. Tt will throw a very accurate fly, and I 
have landed fisli of al)Out 2}lb. on il. A larger rod is wanted for the bigger 
watera where a long cast in necessary. 

The chief enemies with which the fish have to contend arc otters, kingfishers, 
big oaQuibal trout, and poachers. Of otters I have seen any number while 
fishing. It i« oontonded by some that the otter really does no harm, that he 
captures only tho big sluggish cannibal, who well deserves his fate. This 
may or may not be true, but otters do undoubtedly disturb the water, even if 
they do not catch the smaller and livelier fish. I have seen rising trout most 
effectually ** put dotvn” by an otter swimming through tho pool, and nothing 
would persuade them to rise for the rest of the day. In waters such as these 
where tho fish are not free risers, anything that discourages them from rising, 
should be eliminated. 

In ooncluding these notes on Ceylon trout, I wish to remark that my 
experienoe of them Is very small eompared with that of those favoured beings 
who Uve near the ttreams. A week or ten days' holiday snatched once and 
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again from a reluctant Governraont, and a throe montba’ sojourn at Nuwara 
Eliya, is all the time that I have had to become acquainted with these fish. 
Perhaps others, much hotter qualified than myself to write about the subject, 
may send you an account of Ceylon trotit. In which case this screed need 
never appear in print. But in oaso none of your «ubscril)er8 from this island 
comes forward to answer your appeal, these notes are offered for what they 
are worth. 

But besides trout, which are restricted to a certain altitude in the hill 
country, there is good fishing to be had in the low country of Ceylon, in 
river,lagoon, sea and tank; and it may not be out of place to offer a few 
remarks on some of the fish that the writer has caught. 

Very little is known from an angler’s point of view, about lagoon and tank 
fishing in Ceylon. There are a few enthusiasts to be met occasionally who 
will speak of great captures ; ])ut wo badly want a second Thomas, not only 
to show UH how to catch the fish, but to tell us what fish there are worth 
catching. Until I came to this district, about two years ago, I w^as quite 
unaware of the splendid opportunitios for sport with rod and line in the low 
country, and I believe many other keen anglers Jioro are similarly ignorant. 
I therefore offer thosie remarks with loss diffidence than they otherwise deserve, 
only hoping that brother anglers may come forward and contribute their 
quota of experience to the pages of the FiMny Gaic^lte, 

The most common of low country fiiih is the Singhalese “ lula”—the Indian 
murral.” The Tamils call him viral.” His classical name is Opfijo- 
enphalm striatus. He is to bo found in nearly all tanks and rivers that do 
not run dry ; but ho will live a long iimo witiiout water apparently. A tank 
near here was completely dry for a month or six weeks last year. When the 
rain came and the fields wore being irrigated, I was Hhooiing snipe, and picked 
up several fair-sized lula in the padi field below the tank. They had evidently 
been washed through the sluice of the tank ; but where they came from is 
a mystery', for the tank in question is not fed by any river. They must have 
boon lying up under the grass and mud along the edge of the tank " bund, ** 
Thomas, in his Rod in India ” (2nd edition), treats the lula, or murral, 
with scant coromony. He regards him as a poor sort of piko to be captured 
with frogs and similar bait. But the lula is really a gentleman to be regarded 
with respect, for ho rises to the fly freely and is a good table fish in spite of 
his bones—two supreme qualities. Ho does not fight very hard—>al>oui os 
well as a chub perhaps—but he often leaps dear of the water as soon as he 
feels the hook, A clear, calm day with water low is the best time for taking 
him with a fly. He is just the opposite of the trout in this respect. I have 
seldom caught them when there has been any wind or when the water was 
high. He will take a dry fly-~-if you aro a dry fly purist—but the best ones 
I have caught have l)een taken with a largo Red Palmer fished wet. There 
is a small red Dragon Fly on which the lula feeds in the evenings, and then 
the Bed Palmer or Foster’s Oaterpiilar ” will do great oxooution. 
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The lula m said to run to 3ft. in Inngth. The largest 1 ever saw was about 
51b. or 61b., which was taken by a native in a w icker-baikot trap. The 
natives here also catch good ones with a live bait and tloat on a band-line. Or 
when the water is low they “ drive them into nets stakctl across a narrow 
opening in tank or river. The largest 1 have caught with a by was just 31>. 
I got throe fish one evening weighing S^lb. Doubtless larger ones might bo 
caught with a frog, but who would use bait so long as fish wt.rt to be caugiu 
with the fiy ? Strong tackle is necessary, iis ou© drops one’s fly into a hole 
between the wocaIs, and if Mr. liUla takes it, it is a case of “ Ptdi devil, puli 
baker **— to haul him safe into a more open spot. 

There arc many other tank fwh, but J have not caught any that rose bo 
freely to fly or was such good eating as the lula ; and these notes are already 
becoming too long, i will just mention a species of carp w hich I have caught 
with fly in tanks hero up to nearly jib. 1 think Ihis fish is the Olive Carp, nv 
Barbm chrijHOpoma, He corresponds as nearly as possible with Thomas’ 
picture and description of this fish. 

Of lagoon fish in this district the most common is the “ koduva ” (Tamil). 
Hifi classical name is LaUs ealcarifer. A right handsome fish he is with 
his deep shoulder, prominent back fin, sheeny body and brilliant eye. But 
ho is not so good as ho looks. 1 have heard his llesh described a« a mixture 
of coUoTi-wool, mud, and needles—not exactly a ‘‘ table ’’ fish 1 but the 
natives dry him and eat him. Ho runs to a huge siy.e—bow large 1 am afraid 
to say. I have soon him caught with a live bait on hand-lines well over 301b,^ 
and I have caught them myself with spoon and spinning bait over 201b,, and 
hookod one monster that.—but that is another story. 

He cannot be said to be lively in his play. He is a sulky, dogged brute, 
but very strong. Ho takes out lino slowly but surely, and woo-betide your 
taoklo if you try to stop a big one too quickly ? J hookod a good one once on a 
brand-new line that was absolutely sound. Ho ’‘towed” away about 100 
yards, when 1 thought ho had gone far enough and put the pressure on. The 
fifth thought difi'eroutly, and we parted company, the running line breaking. 
I tested the line when I got homo and found it would stand a dead strain of 
14flb. This will give you some notion of their power. 

The koduva takes the bait very quietly. Often you feel nothing at all, and 
find your lino being slowly taken out as you try to reel in. In my exporioncti, 
the only way Is to let the fish go and follow him as best you can—in a boat 
if one is available. Disaster has always been the result i»f my trying to check 
them. How far they will go with thoir slow towing ” pull I don’t know. A 
writer in 'I'hoinas’ book mentions having followed n ljuge one for 40b yards, 
but J doubt if this was all in one stretch without any occasional pause. 

Many ars the stories the writer could tell of brave fights with this and other 
lagoon monaters-^how, for example, an onthu«iastic brother angler hooked a 
’’ big ’un ” at dusk which kept him busy all night, and how, in the small hours 
of the morning, the haggard, woary»eyed angler was still holding on to hia 
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giant fish and wati shouting for the gaff as tho fisli at last showed signs of 
yielding. I draw a veil over the closing scene. The fish turned out to be a 
young crocodile! 

Another fine lagoon fish is the “ kalai.*’ 1 have not been able to identify him, 
I thought at first he was the same as the Bamin or Pauniben salmon, but on 
referring to Thomas I find he is not. He does not run so large as the koduva ; 
but he is a far finer fighter. Weight for weight he will play as well as a salmon. 
He is to be caught in the same way us a koduva, with live bait, natural 
spinning bait or spoon. But the strongest tackle and hooks are necessary. 

Lastly, I would mention the seer. ” He is properly a sea fish, but comes 
into creeks and estuaries occasionally. Ho will take a fiy or spoon, is excellent 
eating, and fights to the last ounce of his atrongth. But my experience of rod 
fishing for these fish is very small. J have only catight two or throe on a fly in 
Gallc Harbour. 

I have caught several other kinds of fish, and there arc probably many others 
unknown to mo which are well worth catching, but these remarks will show, J 
hope, that good fifihing is to b(3 got in the low^ country of Ceylon, and I would 
advise any keen angler about to visit the country to bring a fly and spinning 
rod and suitable tackle. 

I have given no details us to ilie class of rods, lines and tackles most suitable 
to this low country for fear of trospaRsing on your patience, which I fear I 
have overtaxed ah*eady, but if anyone roquires any particulars I shall bo very 
glad to give him any information 1 can through the Finking Gazette, 

R. A. G. Fkrtino. 

{The alow, appeared in the “ FhMng GazeMe^ llh January 3905.) 

No, XXI.--Bia GAME. 

ON THE BREEDING SEA80NB AND OTHER MATTERS. 

I n the last issue of this Journal some notes regarding the breeding sea«on of 
mammals, with particular rofcronco to big game^ were published. It is com¬ 
plained with much truth that our knowledge on this point is very limited, 
while the complaint is also made of the vagueness of such mformation as exists 
regarding the subject under review. We are told that in Blanford*H 
of India the statement is often repeated that tho breeding time of a parti¬ 
cular spocicft is * about ’ such and such a month. ’* Js it possible, however, to 
be more explicit? My own experience indicates that the breeding season Of 
many animals is so variable, or is spread over ho considerable a period, that 
more exact statements are likely to bo eiToneous. Can any one say that the 
tiger, for instance, has a breeding season that can bo confined within the hmits 
of one month? 1 think not, for cubs of the same age may be found at 
different periods of the year. My own experience of these animals ha® uttfor« 
Innately been confined to the months of March, April, and May. But i havo 
found them during those months to hare cubs varying between a lew days 
(on April 11th), three or four months (on 7th Hay), and six months of 
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(in March), 1 recollect iuBtanoee of young cubs, two or three weeks old, 
being caught in May, in July, and in December. 

I have seldom found tigers in pai», but, as already mentioned, my expe¬ 
rience has been confined to the hot weather. In one case I found tracks of a 
tiger, day after day for some time, with which were a tigress and a large cub—- 
perhaps nearly a year old. The tiger, a large one, was going lame on one hind 
log, which made a track like that of a plantigrade animal. Tracking these 
animals, I kicked open a dry dropping, and found it full of tiger’s hair whilst 
it also contained a good-eisod tiger-claw. Presumably another of the species 
had fallen a victim to the big tiger, which had been injured in the hind log 
in the encounter. I have heard of several similar instances of cannibalistic 
propensities on the part of the great felines. 

Out of forty tigers which I brought to bag, there were only 6ve pairs, 
whilst in one other case two out of a family of three were shot. The 
remaining twenty-eight were single animals. Perhaps they reside more in 
pairs at other seasons of the year. In two instances the pairs were young 
animals of perhaps three years of age, and in one case a very old pair with 
faded coats and worn canmes were said, by the inhabitants of the hamlet near 
which they were killed, to have lived together for many years. 

It is generally said that there are more females than males of this species. 
In my experience the males preponderate, and out of forty only fourteen wore 
tigresses. None of these had unborn cubs in thorn. 

As with tigers, so in the case of panthers I have comparatively seldom found 
pairs, and have shot more males than females. I have had in my possession on 
two occasions young cubs bom in the month of December ; another cub, shot 
in March, was probably born in December also. 

The last panther I saw—which, by the way, nearly killed mo—was found to 
oontain four unborn cubs which would probably have been produced in about 
a fortnight. This was in the middle of March. 

Bears also appear to have young at uncertain periods. In April 1889 a 
brown bear cub (ITrsua tso^eWntes).about 3 weeks old was caught, and anotlier 
about the same age which I found in the Tilail Valley of Kashmir on the 26th 
May. On the 30th May I came upon an old boar with two welh^rown cubs, 
which X judged to be about six months old. But could they have been bom 
during htbemaikHa? On 4th June» 1890,1 shot a black bear (Urma IdbkUua) in 
the Satpuras with a cub three or four weeks old. On 25th April, 1894, I killed 
a black bear with tsfo cubs which could not have been less than six months of 
age. In February, 1897, we caught two cobs a few weeks old, still riding pick¬ 
aback oh the mother, and next day we saw two more about six mouths old. 

It is frequently stated that tigers Invariably commence eating their prey 
at the haunch, and panthem at the stoiruioh. Certainly I have never known 
tigers begin at any other portion ^e body, but panthers not infrequently 
commence at fhe hatmoh also. The last panther I encountered had bitten 
the tail off a krjge buflato ihnihe had W1W» and had eaten a portion of the 

a 
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hind quarters. Occasionally one comes across strange happenings with regard 
to animals tied up. On one oeoatiion a goat tied up lor a panther was killed 
by a porcupine, perhaps by accidental ooUkion. A friend of mine found one 
of his bud!aloeB gored to death by a bison, the ground all round being trampled 
by the enraged wild beast. 

Since writing these notes I have received the Journal for Juno, 1904, where 
1 dad several interesting questions discussed ooncorning big game. There is 
nothing new in Colonel Btewari’s note regarding the original homo of the tiger. 
1 think it is generally accepted that the tiger is an immigrant into India from 
northern regions. The animars impatience of the heat of the sun in southern 
latitudes, and habit of lying immersed in water in the heat of the day—the 
only feline addicted to this— point to a northern origin. At the same time It 
may be doubted if the southerly immigration of the tiger has taken place as 
recently as Colonel Htewart appears to indicate. Tigers abound in Java and 
Bumatra, and must have presumably got thero before those islands became 
separated from the mainland. This may have been within recent geological 
but not historical times. Another contributor vmios on ** Tiger verms Boar, 
and asks if there are other instances on record of encounters between these 
animals, of which he cites an example. I do not think such combats are un¬ 
common, and a tiger should have little difficulty in disposing of the small Malay 
bear, when he is able to kill and devour the much more formidable black bear 
of the Indian plains. Banderson, in bis ** TUrteen years atnong the wild heaeU of 
India,'" tolls usof a tiger which was in the habit of preying on the hapless bruin 
in preference to other game. In the Molghat Forest, North Berar. in 1800, 
the akin of a bear was brought to me, quite fresh, with many holes in it in¬ 
flicted by a tiger. The villagers said there had been a prolonged combat 
between the two animals, and the bear managed to get away, but so badly 
wounded that it was easily disposed of by the inhabitants who had been at<* 
tracted to the spot by the roarings and bowlings of the combatants. In 1890 I 
found on the top of a hill near Fort Mahor, Hyderabad) the remains of two 
bears which had been killed and devoured by a pair of tigers. Tigers will 
resort to strange diet when hard put to it, and the hairy pelt of a bear must be 
difficult to digest. 1 have found the remains of crabs and once of a large 
python oaten by a tiger, and one frequently finds poroupino quills embedded 
in the paws. One large tiger I shot had several suppurating sores on the 
back of the neck from which porcupine quills were extracted. This looked os 
if he bad been rolling on his victim, although my sbikana would have it 
that the porcupine had shot the quills at his enemy, like arrows from a bow t 

B. Q. BUETON, Majob, 

Poona, February 9th, 1905. 94th Bussell’s Infantry. 

No. XXII.-DOUBLjES-HKADKI> BNAKBS. 

Ho doubt everyone in India is Itoiliar with the so-called doublo*beaded 
snakes which many jugi^ers include among their stock in trade. The snakes 
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exhibited a« nueh by this fraternity ate usually the earth snakes, creatures 
remarkable among their kind for the bluntuese of their tails^ a condition 
which loads itself peculiarly well to the artifices of these people, who mutilate 
or otherwise modify them so as to make them resemble the head. The snake 
usually solocled for this purjfwse, both on account of its abundance and sise, is 
JohriV Earth Biiake {Eryx jolmi). 

It is perhaps not so welWtnown that genuine double-headed snakes do occur 
occasionally as freaks, but in those instances both heads are always attached 
to the anterior extremity of the body constituting what is technically called 
anterior dichotomy. 

Dichotomy (Greek dichti in two parts, temno I cut) arises from a oloaTage 
of one or other pole of the developing embryo, and may occur anteriorly or 
posteriorly. It may Iw partial when the reduplicated heads, stems, or bodies 
remain more or loss attached to one another, or complete when two separate 
organisms are derived, so that this phenomenon accounts for one method by 
which twins are produced. There are abundant examples of monstrosities in 
man and the lower animals formed by this process to be found in various 
museums, and it is therefore not surprising that the same abnormality occurs 
occasionally in snakes. 

I have just had an opportunity of examining a young specimen of the 
common Lyeodon mlimn exhibiting this anomaly, which I found on the 
shelves of the Fyzabad Museum. This specimen has the head and nock 
reduplicated, and a reference to my notebook shows that all the records of 
this peculiarity I have boon able to collect from various sources, are examples 
of anterior dichotomy. I have never heard of an example of posterior dicho¬ 
tomy in snakes, though the condition doubtless occurs, and has been observed 
in frogs and other reptiles. This Fysabad specimen, which measures a shade 
over inches, is evidently a hatchling. The dual nature of the head and neck 
is very evident to sight and touch for J of an inch* The reduplicated parts 
are placed side by side, and are connected by a web except for of an inch 
where the snouts are quite free. The web oommenoes opposite the 8th supra* 
labial shields, and is placed rather nearer the ventral aspect, so that the chins are 
approximated. At the point where the two nooks blend, is a pronouneed 
rounded dorsal prominenoe. The sice and sodden condition of the specimen 
render the detail of the scale charaoiers somewhat difilcult to determine with 
accuracy; however, I have made the following observations:—The pxmocular 
touches the frontal shield on the right eide of the left head only. The rows of 
scales anterior to the dorsal prommenoe, •,s„ over the deft part of the body, are 
variable, but number about 27 ; behind this they are the normal 17. There are 
189 ventrals, those beneath the bifurcated parts are not double, but extend 
oompletoly across both trunks. The navel implicates the 107th and 168th 
shields so that 21 intervene between it and the anal shield, which is divided. 
The suboaudats are 02. In other respeots the scales and shields are normal. 

The following from my notebook may add to the interest of this note. 
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Buokland in hm ** Ourumitids of Natuml History ” (p. 177) says thare arc 
two specimens of snakes with two heads on one body in the Boyal College of 
Burgeons^ Mnscnm, Iiondon, and one of these he identified as Cokiber natrix 
(npw Tropidonoiua mUriiti), the common grass snake found in England. 

In the Journal of the Linnean Booiety for 1868 is mentioned a seaHmake^ 
Eydr(^hi$ mbhtvia (now if. eyanocmch^a) caught near Madras, with two heads. 

Nicholson in his book ‘^Indian Bnakos*' (p. 22) mentions a young two>*hoaded 
Tropi(hffo6u8 quincuuciatuB {now T. piscator) in the Madras Museum, and says 
this monstrosity is apparently rather common amongst the sesrenakes” and 
farther remarks : ** they do not, however, appear to survive their birth long, the 
specimens to be found in museums being of small size.” That those froaks are 
as common as Nicholson remarks, I am inclined to doubt, and Mr, Phipson in 
a letter to mo, dated 2nd February 1905, says : I have been collecting snakes 
in this country for the last 26 years, and have examined thousands of sea- 
snakes in the fishermen’s nets here, but I have never seen an instance of this 
form of teratology/* The specimen I have described in this note is the only 
one of many hundreds of snakes I have examined in the fresh state and in 
museums which was so distinguished. 

In T/w Field** for 3lst October, 1903, a Mr. Fulton writes as follows 
** Some time ago when in Australia I was one day helping the men on a sheep 
station to ooilect wood previous to the shearing season. In cutting up some old 
timber we came across an old snake with several young ones* One of these had 
two perfect heads on, so I secured it, and brought it home.” 

B, B. Flower in the F. Z, B., 1899, p. 677, mentions a water snake^ Bomahpm 
buccataj in the Siamese Museum, with ** two heads, side by side, each about 
equally perfectly developed,** 

In the Madras Tims for 13th January, 1897, a specimen of a two-headed 
snake is mentioned in the possession of a Mr. E. C. Fischer, of New York City, 
then in Madras. It was identified as an American hog-nosed snake Beterodon 
simus and was about a foot long, and over four months old. 

The following remarks were madeThe snake lives in a glass box, and 
feeds with both heads simultaneously on milk, raw meat, and bloods Hr. Fischer 
finds it best to feed both heads at once, for strange to say, they appear to be 
jealous of each other, and sometimes fight; at other times they play with one 
another. The animal seems to know Mr. Fischer, for it comes to the side of 
its box, and welcomes him by protruding its tongues in sign of joy. A photo¬ 
graph of the snake was recently given in the Scwfriijfc 
Fymbad, tst February, 1905. F, WALL, OATTAtn, IMA, Cjaj5.S. 

No. XXIII.—WINTER PLUMAGE OF THE MALE BENGAL 

fLOBXOAYl iSYPBEOTIS BENCALENSm. 

There appears to be some donbt about the male winter plttmego of the Bengal 
Florican, since some of our best ornithologists are at variance on this point* 
The most recent work I have access to is Oates^ ** Game Birds of Indin,’* In 
part 1, p. 418, this author describes the male in winter ptnmegc, and tim fimude 
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at all aeaaoQB as oimilary entirely ignoring the obeervationH of earlier wriiora 
many of whom show that some males at least are attired in a modified nuptial 
garb, Blanford, in ** The Fauna of British India*’— Birds., Vol. IV, p. 200, begins: 

" OoloraUon, FmaXe (and, according to some, male in winter plumage)”, 
evidently holding an opinion different from that expressed by Oates. He 
then desoribes the male in breeding plumage, and remarks later : The 

black plumage of the male is acquired by a moult, and is retained partly or 
wholly by some birds m the winter ; but In others, probably younger, it 
appears to be replaced by the ordinary garb of the female” and quotes Blyth 
as having witnessed this latter change in birds kept in confinement. Hume and 
Marshall in ” The Game Birds of India, Burmah and Ceylon, ” Vol. 1, pp. 24 
and 25, say : ^ Young males, up to the beginning of March, entirely resemble 
the females, but the moult then commencing gfaduaDy assimilatos them io the 
adults, which never lose, . . . the striking black and white garb that 

... is proper to the male sex.** Later on this remark appears to mo 
to be contradicted by the following :—" Two young but full grown, or nearly 
full grown, males before mo, shot in January, have the black bodies and white 
wings of the adult, but the heads and necks are like those of the females.** 

1 have just had an opportunity of examining a pair of these birds shot in 
the Kheri District, Oudh, on January 31st, 1905. The female needs no 
remarks, but the male, very dissimilar in its livery, nearly agrees with the two 
males just quoted from Hume and Marshall. I made the following obserw 
vations. $ Length wing tarsus 5|," 

Plumage, except the wing and under parts, as in the female. The let quill 
is blackish brown with whitish fulvous mottling in bars on the inner web. 
The 2nd quill deep black at tip and on the outer web, pure white on inner 
wob. 8rd, 4th, 5th and 6th quills pure white tipped black. The 7th and 8th 
quills blaokislh*brown beautifully marbled in whitish bars. The 9th and 10th 
quills pure white with black tips. All shafts black throughout. 

The secondaries are pure white except the basal of the shafts which are 
black, and the inner webs which are progressively increasingly black from with¬ 
out inwards from their bases, the whole wob being black in the innermost three. 

The upper coverts arc white mottled fulvous, the 7th and 8ih greater coverts 
coloured tike the corrQiq>ondiiig quills. The lower plumage, including that 
on the thighs, is black up to the lower part of the breast, except the greater 
primary coverts which are pure white basally. The measurements of the 
fem^e are^Iiength 29|^, wing 14", tarsus 6^'* 

P. WALL, OM.Z.8., 

JWivairy 5^^ Captain, I MB. 

No. aaiT.*-.NOTM^¥ BANGALOBB SNAKES. 

A two monthif holiday in Bangalore during August and September, 1904, fur¬ 
nished me with the following notes on Some speoles oominon in that locality;— 

Oinarese name for ttiis species is user ha^ 
whiuh equots " wateMnake «I witnesied one instance of lihe extreme 
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ferocity of this notably fierce snake. Two m'mihmllaJift had a speoimon, 
among others, which they displayed for my benefit. This speoimon fasten- 
od itself on to the great too of one man who was sitting tailor-fashion, and 
it was only ])y prissing open the croatnro’K mouth with considerable force that 
it could be made to release its hold, and almost at once it fastened itself again 
on to the man^s leg, requiring a repetition of the same violent measures. Blood 
oor.ed fairly freely from both wounds. 

Trojndonotui atolaXm ,—A small one measuring 7^" was brought to me on 
the 29 th of Beptembor. 

MacropUihodon plumhicolor .—The kJSHatu hdvu *’ or “ green snake of the 
Oanaroso. 

This is evidently a very common snake about Bangalore, though Nicholson 
does not mention it as such in his list on page 175 of Indian Hnakos.” It is as 
tiimid and genllo as the next species, allowing itself to bo freely handled at all 
times. Like the next species, too, it flattens itself under excitement. One 1 
had in captivity for some montlis fed voraciously on frogs. The eggs evidently 
hatch about August and Heptomber as will be soon from the following list. The 


two spocimonH mentioned under the date 21Hh of October were found together 
and were, therefore, probably just hatched from the same clutch of eggs. 
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The posterior Buhlingnals touch 3 infralabials 4th,f»t)i and 6th, or 5ih,6th and 
7th. The Otli or 7th of the infralabial Korios constitutes tiie pmtarfmiai which 
is broader than tho posterior sublingnala, and in contact with 3 scalen 
posteriorly. Keels in both sexos are present in all rows of scalos, to tho tip 
of tho tail, excepting the ultimate row for a variable extent in tho forepart 
of tho body. 

Helicopa scA»«^oaw8.—This is evidently a very common snake in this locality, 
as every smhpmallah had some, and could procure them in numbers to 
order. The rule that tho females in snakes are larger than the males, is 
certainly exemplified in this spocios. It is of a very inoffensive disposition, 
never attempting to bite, though some of my apeciinens had ample provo¬ 
cation. At one spot in tho Hotel garden the gross beneath nomo trees 
was long, and all my specimens when liberated invariably made for this 
patch about 10 to 15 yards distant. No matter how often they were 
brought back into the open, they repeated their endeavours, and though 
frustrated, never trud to bite me when offoctiug their recapture. They 
would glide under or over such ohsiaolos as a handkerchief placed and 
flourished in their way, or through or over my feet, in preference to 
taking a more circuitous direction to avoid them. In motion they slightly 
erect the head, and move briskly and fast. When alarmed they erect the 
head, and flatten tho body down to the vent, to a very remarkable degree, 
far more ao than any other snake I know. This flattening is more evident 
in the females, and 1 witnessed it most often when they wore disturbed 
in opening their box. At liberty they behave similarly, but they strive to 
escape so hurriedly that one has not the same opportunity of observing this 
peculiarity. The eye is rotated more actively, and to a degree I havo never 
witnessed in other species, and to this it owes its very appropriate generic 
name HeUoops ((Ik. /f«h‘A;oa«»rolIing, opa eye). Though so common tho 
BampmUlaht had no vernacular name for it. They all told mo it freqnentM 
the bamboos in the Lai Bagh, and many of the specimens wore caught on the 
bamboo vegetation some foot from tho ground. They denied its frequenting 
water, which surprised me, for the high-placed, slit-like nostrils proclaim 
its aquatic tastes. 

Three spocimens were brought.to me on tho 27th August—2 males and 1 
female ; all were captured lying on tho same bamboo stem about 10 feet from 
the ground. Two of these wore ol)aervod to be in copula’* at about 5 p,m, 
on the 26th, and a futile attempt at capture made, which was not pressed, 
the men fearing that the pair might disengage, and jeopardise their chance 
of obtaining my reward of five rupees. Another and a successful attempt 
was made on the morning of the 27th» and strange to say tho snakes were 
produced from a cloth at about 11 a.m. atill united. I earofoUy investigated 
the eonjunotmn on several oooanions^ being favoured by the detoile nature 
of Hte apeotea, and their lengthy unbn, which lasted, without mtermission 
(so far as 1 am aware), until somo time after 12-30 pjn. on the 28tb idem. 
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Subsoquont to this no repetition of the act was witnessed^ During the tine 
1 had them under observation (25^ hours) the left clasper of the male, and this 
only was engaged with the right orihoe of the female, and this leads one to 
speculate whether, as certainly appears physically possible, two males may 
sometimes sorve one female or viatt wrm. If disturbed, beyond the flattening 
of the body already referred to and the spasmodic protrusions of tho tongue, 
no alarm was displayed, and no malice offered. Both parties were equally 
undemonstrative rarely evincing any movement, and then only altering their 
position somewhat; they did not lie coiled in one another's embraces, nor 
wreath their tails round one another as I have hoard related of other snakes 
under similar conditions. Tho ventral apposition was so limited that nobody 
looking at them would have suspected their sexual relationship* The male 
WAS killed on the 2nd September, bat the female survived until tho 28rd of 
January 1905, Upon investigation 11 follicles in one ovary and 7 in the other 
were slightly larger (| inch long), and more opaque and yellow than the rest. 
Daring the whole of her incarceration she refused all food, and the 
impaii'od vitality consequent upon this, augmented by tho colder climate of 
Fyzabad, probably occasioned the arrest of normal developments, and it will 
be observed that in the female specimen of the last species, which had been 
in captivity since the 10th of September and died on the 16th February, 
follicles were evidently impregnated, but their development similarly interfered 
with. No male snake had been in company with this specimen within tho 
above dates. 

The following scale characteristics have escaped notice, or not met with the 
attention they deserve. The lower temporal shield touches 8 supralabials, m., 
the 6th, 7tli and 8th. The posterior mbUnguals touch three infralabials, ttc., 
the 5th, 6th and 7th, os in most of the genus Tropid(mt>tm, The 7th of the 
infralabial series is i\iQ pmiagaMl and is broader than the posterior sublinguals, 
and in contact with 3 scales behind, as in most Tropidow^, The scales ante-» 
riorly number 19, midbody 19 or 17, and posteriorly 17* The step Where the 
reduction takes place occurs very near the middle of the body, sometimes 
before, but more often after this point. The reduction is elated by the 
absorption of the 4th row above the ventrals into the row above or below. I 
paid careful attention to ibe keels in the sexes* and could discover no acoen* 
tnation of this condition in tho male sex, confirming similar observations in 
many other species. The keels ore absent in from 2-^4 rows anteriorly (two 
heads4engths behind the head), 2 rows in mid-body, and from 0-2 rows in 
the posterior body (2 heads-lengths in front of the vent), and oease in the 
median rows where the supracaudals number four. The red line running along 
the confines of the 5th and 6th rows above the ventrals (where the scales are 19) 
and the 4Ui and 5(th rows (where the scales are 17) is much more con^deooip 
in the males. 

The tongue » dull blue black. v' 
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mucosm^^A mrt^iu:allnh on the 20ili August brought oae freshly 


eaught, and about 5| foot iu length. This when liberated attacked his 
mongoose with great eourago and detenuinatiou, and inhicted a bite. When 
iie{>ur}ited tt ooniprosaed its iiqok, and uttered that peculiar scolding sound 
1 have referred to in other notes in Uiis Journal upon this'snake. Another 
spoeimen was sent to me dead^ and measured 7 feet 4^ inches. It was a male. 
i measured the slough of one in the Bangalore museum which had just been 
presented^ and found it taped 9 feet l|^ inches, the tail being 2 feet 7^ inches. 
Though I have heard of larger specimens this is much the largest measurement 
of thk species I have personally become acquainted with, and this allowing for 
eonHiderable reduction for the streiohing tlie slough undergoes. A native 
oihcial in the museum teJd me this snake is eaten by the Ttgala caste of Tamib, 
and he called a man of this caste employed iu the garden. From him f elicited 
the following iufonnation. He told lU© the snake is caUed by them 
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potoo** which I am informed is Oanarose '‘jair” centipede, and potoe ’ 
animal. (Rioc in his work on Mysore, Vol. 1, p. 188, j^ivos koro’^ as aCanarosti 
name for this species.) It is much esteemed by them as food, and is repoied 
of QXQcllont benefit in the wasting of certain diseases. These people having 
skiuod and cleaned it, cut off about 4 inches from the head and about 
the same length in front of the vent. The rest is cut up into pieces, and 
cooked, the flesh resembling chicken in colour and taste. 

The same man told me water snakes, cobras, and other poisonous snakes wore 
disdained by his caste, and that none of the organs-bile, fat or other parts— 
entered into their dietary, or medicines. 

Coluber heletut. —A nice little specimen wa^^ brought to me alive on the 6th 
September which I killed on the 9th. Length 2* 2J", tail 6:t'^ Vonirals 231, «ulv 
caudals 94. It was an active restless little creature, and when teased showed 
fight, by erecting and throwing its anterior body into broad sigmoid curves 
which it straightened in the act of striking. It struck out repeatedly, and in 
an upward direction much like Zmmm mucoma. Prior to striking when 
poised ready for action, the nock was markedly compressed, and at the same 
time the throat pouched and vertebral region correspondingly arched, exactly 
as in Zav^nh mucomn. The skin between the scales was brought well into 
view, and was pinkish blue coloured, giving the reptile a very strikingly hand¬ 
some appearance. 

Drtjoplm Ttbycteriaam. —Called by the Canarese JJasaru Muligajh'* It 
appears to be common, as all the ^ampmallahs had one or more on show. When 
poising preparatory to striking, the neck is much compressed, and at the 
same time the throat pouched, but there is no bowing of the vertebral region 
as in the last two snakea. 



Fvzauai). Mih Fehrutinj, lOOo 
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No. XXV.—EOG-EATINO OOBUAS. 

The interoHtiag note of Mr. G. P. George’s in the last Journal (page 174) 
with reference to the hatching of a giiinea-fowl’s egg after its recovery from 
a col►ra’s stomach, remarkable though it is,has an almost exact parallel which 
Miss Hoploy in her work on snakes relates (page 60). 8he mentions a oobm 
being killed from which a hen’s egg was extracted, marked, and placed under a 
guinea-fowl which in due course hatched out, 

F. WALL, 03I.Z.S., 
CAmiN, l.M.8. 

Fvzabad, 17/4 February 1 1905. 
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mocmumi^ 

OF THE MEETING HELD ON ‘22ni) UEOEMBEK 1904. 

A meeting of the memben^ took pbioe nt tlie Socieiy’t^ roomf^ on 22nd 
December 1904, Major C. G. Nnree presiding. 

NEW MEMBERH. 

The election of the following now niemljers since last meeting was duly 
announced- 

Life member: Meherban Piraji Bao Bapu 8aheb Ghote, Chief of Kagal, 
senior (Kagal, 8.M.O.). Members : Mr. A. I>. 8, Arbuthnot, R.E, (Bombay) ; 
Mr. L, Bagshawo (Bombay); Captain R. H. Griffith, R.F.A. (Kirfceo); 
Mr. E. Wilson (Dehra Dun) ; Rev, P, G, Tibb« (Dcolali) ; Mr. W. H. Bnddle 
(Secunderabad); Mr. li, W. D. Ashe, l.C.S. (Nelloro, Madras Presidency); 
Mr, E. Pakenham-Walsh (I.C.S.), (Penukonda. Anantapur District). 

CONTRIBUTIONS TO THE MUKEITM. 

Mr, H. M. Phipson, the Honorary Secretary, acknowledged receipt of the 
following contributions to the Society’s collection :~~ 


Contribution, j Description. j Contributor. 


1 Gadwall 


Chauldatmnt 


1 Hobby... 

1 Common Indian Klghtjar 

(alive). 

1 Large Pin 4 .ailGd Band- 

grouse....... 

1 Green-Shank. 


Faleo Kuhbnteo 

FapriftmlffUft anatitfun 
I PtcroeiHrufi alchata 
Totam* glottis 


X Hoiseflelds Nightjar ...... 

1 Barn-Owl (alive).. 

1 Indian Koel (alive). 

Some pearls and pearl sbolls 
from Coast of Ontch,..,.,, 

1 Snake. 

I Snake... 

S Snakes..... 


C^privmlgti^ fnaerMrr/x 
Striw Jlavnmm 
FudynamU hoikurata 


PiampkophU leiikii ... 
Zyaodon $triatu$ ... 
TyphUpi hraminitf ... 


Mr. A. Dunbar-Bmcder 
I.F. 8 . 

Mr, J. D. Invorarity. 

Mr, .T. P. Oliryatal. 
j H. K. the Maharaja of 
i Bikanir. 

IT, H. the Maharaja of 
Bikanir. 

Mr. R. G. Foster. 

Rev. J. George, S..T. 

Rev. J, George, B.J. 

H. H. the Bao Bahoh of 
Ctttch. 

Oapt. P. WalM.M.S. 
Oapt. F. WaU, I.M. 8 . 
Oapt. P. Wall, I.M. 8 . 


CONTRIBUTIONS TO THE LIBRARY. 

These included 300 Zkiologicnl Record* from 1896-97 and 1891^ to 1902, from 
the Trustees of the British Museum. 

PAPERS BEAD. 

The following papers were then read and discussed Shell«-hsh and 
their shapes, ” by E. Comber, F.Zi?i. ■“ Description of two new Snakes from 
Upper Burma,” by G. A. Boulanger, F.R.8., V.P.Z.S. ** Do wild animals ever 
die ot intestinal obstruction ? ” by Col. W. B. Bannerman, I.MA Melanism 
in Blaok-Buok, ” by Major J. Manners Smith. On fishes, from the Persian 
Golf, the Sea of Oman, and Karachi, collected by Mr. F. W. Townsb^td, by 
0. Tate Began, B.A, 














PROCEEUmGS, 


m 


PHOCEEDINQR 

OF THE MEETING HELD ON THE 0th PEBRUABY 190&. 

A meeting of the raomberft took place at the Hocieiy*B roomn on the 0th 
February 1905, Mr. J, D. Invorarity preaiding. 

NEW MEMBERS. 

The election of the following new membora since last meeting was duly 
announced :— 

Mr. B. 0, Thompson (Bangkok, Siam); Mr. Hugh S. Gladstone (England); 
Mr, H. 0. Aberholsor (Washington) ; Mr. B. D. Boll, I.O.8., (Poona) ; H. H. 
the Saheb^ada Nawab Mohammed NaaruUa Khan (Bhopal); Lieut. H. R. 
Watson (Secunderabad); Mr. E. S. Bindley, C.E., (Raipur) ; Mr. K, B. 
Williamson (Jubbulpore) ; Mr. S. W.Coxon CDamoh, C. P.) ; Major W. O. R. 
Oordue, RK. (Bombay) ; Capt. L. Hulke (Ajmere) ; Mr. Hans Blascheck 
(Bombay) ; Mr. 0. E. L. Gilbert (Dhuiia). 

CONTRIBUTIONS TO THE MUSEUM. 

Mr. H. M. Phipson, the Honorary Secretary, acknowledged receipt of the 
following contributions since the last meeting : - 
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PAPBES BEAD. 

The following papers were reail and discussed :--l. Shells : (i) Their uses 
to Man, by E. Comber, F.Z.8. 2, King-Crows and Mynas as mess-mates, by 

D, Dewar, I,C.8. 3. Occurrence of the Scaup Duck {S iff oca marila) in 

Oudh, by Captain F. Wall, O.M.Z.S, 4. Egg-eating Cobras, by 

E. Brook-Fox. 5. Loonats. The Oolonring of Acridium peregrimm, by 
Cecil E. C. Fischer, I.F.S. 6. The Habita of the Leaf Butterfly (Kallima), by 
E. Ernest Green, F.E,8. 7. The Breeding Seasons of Big Game in India, by 
A. H, A, Simeox, 1,0.8. 8. Notes on the Houbara, by K, H. Heath, CJS. 

EXHIBITS. 

The following interesting exhibits were placed before the meeting by 
Mr. Comber, demonstrating some of the uses to which shells ran be put;— 

A number of dessert dishea, salt-cellars, spoons and ornaments, made from 
shells, lent by Messrs. Bhicajoe and Co., Bombay. 

Conch or Chank shell {Tnrhinella rapa) with brass mouth-piooe, used in 
Hindu temples as a trumpet. 

Giant Claras {Trldmia gigus) used as fonts in churches in France. 

Cowries, used by Parsee Hat-makers for polishing cloth. 

Cowries, used as money in India. 

Bangles cut out of the Chank shell (Turbifiella rapa). 

An assortment of buttons, studs, paper knives, spoons, penholders, sleeve- 
links and knife handles. 

3 Decorative panels of carved Mother-o’-pearl shell, lent by Messrs. Hinode, 
and Co., Bombay. 

3 Cameos and 1 pearl scarf pin, lent by Messrs. Marcks and Co., Bombay. 

1 Eevolver with Mother-o*-pearl handle, from Messrs. Hollis and Oo., 
Bombay. 

8oed pearls presented by H. H. the Bao Sahobof Cutch. 

The shells used in India for making building lime. 

The shells of edible species used in India as food. 





5fett«rr\ Cna-SBUS-lisfe- 




INDIAN 0UCK8 AND THIIR ALLIES. 

ThB SHOVSUHB (StATUlA olvpbata). 

Tho nccom{)anying Coloared Plate (No. XXI) of the Shoveller 
{Spatula clppeata) is in oontinnation of the series of plates already 
pablisbed in this Jonmal. in connection with tho paper on “ Indian 
Docks and their Allies ” by Mr. E. 0. Stuart Baker. 

The description of the Shoveller, now figured, will lie found on pages 
453 to 459, Vol. XII., of this Journal. 

EDITORS. 
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liESOWmON OF NEW SPECIES OK MOTHS 
FROM INHIA AND IlORMA, 

By G. (». Dddubon. k.b.s. 

{Haiti hi'tofi’ the llnnhai/ Natural Hitiuri/ Suckly on &lh July liJOr) ) 

ZYG^ENII),!-]. 

CFIALCOSIINi^i. 

SoBmA VtBtDUtASA 1.18, n. Rp. 

HhhiI, khomx, fir-jt (hrno aWorainal ftejjmeiitH dorsally and 
wliulo of hindwing, which Intfcr ii unmarked, fuscous brown; termina! 
.segments of abdomen dorsally and laterally light blue ; breast, under¬ 
surface of abdomen and first joint of paI|)U.s buff-white; collar crimson. 
Forewing rather narrow, dark brown with an almost straight, pale 
primrose, oblique postmedial Imid from the costa at the end of the 
cell to the jiostorior angle, this band is about 2i millimetres in width 
throughout and &rthor from the liase tlran that of nignbanalh, 
Hmpsn. ; all veins and interspaces on the basal two-thirds of the wing 
nearly as far as the pale band suffused with green ; veins from just 
liefore the pale band Aand beyond it defined with blue-green, within 
those limite there is no suffusion in the mterspaoes. Undowide fti.s- 
oous broYrn witboitt the green sufftision ; the postmedial band broader 
vrith a carved suhapieal light-blue Imnd beyond it; hindwing with the 
whole of the cell, a atreah on each side of vein 1 o. and a submarginal 
stiriffs of four lannles lij^t-hlne. 

J 1 







400 JOURNAL, BOMBAY NATURAL BISTOBY 800/ETY, V 0 L XVI. 


This species differs from nigrihasalia in the greoB suffusion on the 
basftl two-thirds of the forewing, the position of the pale hand on the 
same wing, and the absence of any markings on the hindwing. The 
white undersurface of the abdomen and the blue lunules on the under' 
surface of the hindwing are also distinoth^e marks, 

Ilahiiat, —Daunat Range. Teimsserim (llaiu'well). Exp, 36 mill. 
Typ ^—In coll.. Dudgeon. 

AoANraOPSYCHK (MkTIRA) THKIVORA, n. S]). 
CharacieristicA, — Fore tibia with a spine : veins lb, and Ic. of the 
forewing anastomosing. Out of four examples in the Indian Museum 
collection two have a veinlet from beyond the jnn(fture of veins la and 
lb. towards the inner margin and two are without a trace of this veinlel : 
veinlets in the cells of both wings with long forks : a bar lietween 
veins 7 and 8 of the hind wing. 

Head, thorax, abdomen and both wings uniform fuscous. 

Larval case composed of fragments and whole leaves attached to a 
rather soft case. The food plant is said to be tea, 

Flahitai. —Sikhim, Exp. 30-33 mill. —In the Indian Museum 

collection. 


This species has been identified in the Indian Museum collection, 
one specimen said to be by Sir Geo. Hampson, 
as Amatissa ctmsorta, Tempi., but this is a pal- 
|mble error as both in form and neuration it is 
widely distinct from that species. The neura- 
tioii best corresponds to that of the snbgenus 
Meiisa of Aca^iihopsyche, but it will be seen 
fli/ above description that it is not quite 

normal. Both wings have vein 6 present and 

Aca^ithopnyrhc {Mtiim) thei" " 

rorrt, D«di(oon. 4 and 5 from a point. 

The alwence or presence of a single veinlet from lb. towards the 
inner margin in the forewing appears to be a oharaoter of not even 
speoifio value. 

Owing to the wrong identification of most of the insects of this 
family in the Indian Museum collection, considerable confusion has 
been caused in publications referring to them a» agrioultural pests. 
Names seem to have been attached to specimens utterly regardless of 
whether they were oven generioally correct. Incredible os it may 
seem, one describer has given a name to an insect of which only the 
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larval case was known, the moth not having been procured* To give 
a new name to a lepidopterous insect upon such data is equivalent to 
the description of a new botanioul species from the possession of a piece 
of the root only. 

PSYCHII)^. 

MahABKNA DKBTKITCTOU, 11. sp* 

CharaeteruticH.’^For^ tibia with a spine : veins lb.and Ic. of the 
fore wing anastomosing without veinlets to the inner margin: cell of both 
wings rather long: forewing with all veins present, 4 and 5 and 8 and 9 
on long stalks, b reaching the margin close to termination of 5, veinlet 
in tlie cell with very short fork or none : hindwing with 4 and 5 stalked, 
vein 8 anastomosing with 7 twice, before and after the coll forming a 
triangular areule and reaching the margin separated again. This latter 
peculiarity I have not seen in any other species of the genus. 

Head and thorax covered with long greyish hair, sides ol 
the latter defined with dark brown. Forewing 
greyish brown with a slight cupreous tinge, 
ncrvules defined with black, the basal two-thirds 
of the intersimce betw^i^n 3 and 4 with an elongate 
liyaline spot, a marginal triangular buff-white 
spot botwf^en veins 6 and 7 and smaller buff 
. marks on the margin between veins 4 and 5 

Mtkh/iiena HegtrurtoVy Dud- , i i 

gecm. and 7 and 8, these latter sometimes wanting. 

Hindwing uniform cupreous brown with the veins slightly defined with 
darker. 

Larval case formed of twigs of the tea plant placet! longitudinally. 

Sikhim and Bhutan, 1,000-4,000 fU Exp* 20-23 mill. 

Type —In ooll., Dudgeon, There are also six specimens of this 
species in the Indian Museum, three of which are marked as tea pests 
from Ohittagong received from Mr. Wood-Maaon. 

iPhis inaect is the most destructive tea Psychid In the Darjeeling niuj 
Terai districts and has long been confounded with Clania ctameri^ with 
which it id auperficially somewhat similar* It can be immediately dis¬ 
tinguished by the forewing wanting red markings and by the position 
of the elongate pale marginal or submarginal spot, a conspicuous one 
filling the whole fork between veins 4 and 5 in C'. crameri, whereas 
M* destructor has the largest oonapiouous pale spot between veins 3 and 
4 and has only a nnirii^ml ftp€Kffc veins 4 and 5. 
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NOCTUIDiE. 

AOiONYOTINiK, 

NoNAGKIA TJNIFOrtMIS, 11. S]\ 

Neuration .— Voiii 6 ot ilu* loroM^iii/r from fho uiiglo of the oolL 

8o(ition L veins 3 and 4 of the hindwing from the oell, 

D, Antennae of flie male fasoionlato. 

<?■ and 9. Forewing uniform browniMh oolireous sprinkled with 
a few fiisctous souIes (diiefly in the eell and on ilie inner and outer 
margins, forming minutej spots soinetinn^s, one ]>elo\v the median n< r 
vure before the origin of vein 2, on<i below vein 2 half-way to the outtu’ 
margin and two below vein C, one of whieh is just bi^yond the disoooel- 
lulars and the other half-way to the outer margin ; the outer margin 
dofinod with an intornorvular row of dark spooks; oilia long and 
intermixed with fusooiis. Hindwing pure white unmarked irridescent 
near the base and below the costa. Sides of palpi and inside of tihiie 
of forelegs of the male dark brown. Female with the antenncc simple 
and the palpi and forelegs unmarked. 

Habitat. —Burogah, Bengal; Surat, Bombay. Tlie larva is re])ort(Hl 
as destructive to sugarcane. Exp. $ 2it mill,; 9 30-37 mill. 

Tj^3e.s sent to British Museum. 

This 8[)e(iies diifor.s from any other described Indian species of 
Nonagria in that the antonnaj of the mule are fasciculate combined with 
veins 3 and 4 of the hind wing being from tlie cell. The collection of 
dark scales forming specks on the forewing are |)laoed similarly to those 
found in Nonagria inferens^ Wlk. 

Described from four speoimen.s sent me by Mr. Maxwell-Lefroy and 
received by him from Mr. Mackenzie, and from others collected by the 
former gentleman in the l^omlxiy Presidency. There are several 
examples also in the Indian Museum collection. 

ERASTJUANJ5. 

Erastria niveigutiaia, Dudgeon; Jour. Bo. Nat. Hist. Soo., Vol. 
XIII, p. 85, plate II, fig. 4,; Dudgeon in Hinpsn., Jour. Bo. Nat. 
Hist. Soo., Vol. XIV, p. 20.^ 

Sikhim, 1,800 ft. Type in H. M. coll. 

ACONTlANiE. 

Ptbkognia ihborata. n.sp. 

Section.II. B. Forewing with the cilia crennlate, outer margin more 
angled. Male witli uutennee fasciculate, female minutely ciliate. 
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Forowing ochroous, suffused with pearly white and striated with 
ferruginous, the strlutions ooulescing on the disoooellulars and below 
the end of the oell also beyond the postmedial line towards the ]k)H-' 
terior angle. The thorax and torewdng olothed with large flattened 
siiales. Forewing with a pule subbasal line; an aniemediu! whitiNh 
line oblique to just below the origin of vein 2 whence it is wuv(m 1 to 
the o(Uitre of the inner margin, this line as well as tlie basjd portion (»f 
vein 2 is defined outwardly with dark hrow'ii ; a black patch at eatdi 
angle of the oell ; a sinuous postrnedud whitish line defined outwardly 
with ferruginous ; a subinarginal series of dark patches of scales laVlow 
veins 2, d, 4 and 5. (alia long and ferruginous, extending along the 
inner as w^ell as the outer margin. Abdomen and hindwing pale, the 
outer area of the latter broadly hiscous. Retinaculum Imr-sliapcd. 

9. Differs from the male in being less ferruginous, the brown 
striations being of a warmer tint. There is also a large gold lunatt^ 
spot on the discoeellulars generally with a small gold spot attacluHi at 
its centre outwardly and a dark^sj)ot at its low’er extremity. Tlie 
aniemedial lino is contiuu(4d in its obliquity to tlie margin, meeting 
the latter just before the origin of the ])ostmedial line ; there is no dark 
definition of vein 2, Tlie antenn® are minutely ciliate tow^ards the 
ends. Undersid<^ of both sexes with an oval hiift' discocellular spot 
and broad marginal bufi* band on both vNings, (be ground colour being 
fuscous. 

nahifat,~i^ikh\u\ l,80u ft. Bhutan 2,o00 ft. Flip, Male 4(V43 
mill. Female 44-48 mill. 

The male is somewhat similar to I\ siriaiura^ Moore, from tlie 
descri[)tioii, but is much larger and has the anteniife fascioulate. Tlie 
female is somewhat like P, episropalis, Bwinh., i/ut has creniilated 
oilia to the forewings and the metallic s})ot gold and smaller. 

Described from four males and five females in my collootion, 
SAIiROTHRO}UNJ<:. 

Barasa coHalU^ Dudgeon in Hmpsn. Trans. Ent. Soc., Lond., 189.1, 
p. 305; Dudgeon Jour, Bo. Nut. Hist. Soo., Vol. XIII, j», 2C8, 
pb III, fig. 29. Sikbim ; Bhutan, 1,800-2,500 ft. Type in coll. Dudgn, 

Foou.hms, 

Zethes maearicUa^ Dudgeon in Hmpsn. Jour. Bo. Nat. flist. Soc., 
Vol XIV, p. 216. Sikhim, 1,800 ft. Type in B. M. coll. 

This species superficially resembles a Maoaria in nmrkiugs. 
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EPIPLEMIDJS. 

Diradkb unxuauda, Hmpsn. 

1 luivo reoontly roared a number of both sexes of this species from 
liirvse found feeding uj>on the young leaves and buds of Gardenia, 
The male is exactly similar in shape and markings to Hanipson’s 
figure of Dirades hinotaia, Hmpsn., but cannot be idontitnd with it, as 
P, hinotata is placed as synonymous with />. theclaia, Moore, in Moths 
of India, Vol. Ill, and ibis latter species is figured us having veins ii, r>, 
(), anti 7 ilevelo})ed in the hiiidwing of the male, which is not tlu^ ease 
in my specimens. Th<^ femah's eared by me have all the veins ol' tlie 
hindwing developed, and correspond fairly well wdth Humpson’s figure 
of Erasia nnicauda iu 111. llet. VI11, iig. 21, which is undoubtedly a 
female thougli reconled as a male. Were it not for the neuration of 
1), ikeclaia being distiiKdly shewm as more or less normally formed in 
Moths of In<liu and the sexual patch show ing it to he a male, I should Imve 
said that the insetit called IK thevlala W’as the female of IK 'unicauda, 
as the des<jrij)tion of the former corrcvsponds fairly wtdl with tlie latter. 

The accompanying skftcli shews the neuration of tlie bind wings of 
both sexes of JK unkauda br(*d l)v mo. 


Fold CnhOliying p(th 

JhH Culeul s<'aU‘s. 

The larva is browuiisb grey covered over with shiny black tuberckw 
with yellowish suff usion round tlmir bases each bearing a few short 
hairs. The cocoon is formed of purtitdes of mould or dry leaves webl>ed 
together below or on the surface of the ground. My specimens were 
in the pupa state for ten days and emerged in August and September. 

The female insect has the forewing identically similar to the male, 
but it is more violaceous. Th<'i hindwing is violaceous grey with tlie 
media] lino angled on vein 4, and the postmediol area with a somewhat 
shining reddish subcostal patch. The tails are well developed at the 
extremities of veins 4 and 7 and less so at vein 6. Vein 5 is very weak 
but traceable nearly to the base, the discocellular veins are wanting, 
[Vein 5 at first sight appears very distinct owing to its being in the 
line of the wing fold, but it is soaroely recognisable in a transiiarenoy.) 
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PYRALID^. (mMBlNK 

(-niLO AamoiUA, n. sp. 

AiitfniniB of ih(* inal« fluHoiK^d by ooaloscin/^ hiinoike .sof>uralo<l dis¬ 
tinctly. 

Brownish ocdireons, irroratcd with fnS(;on9 ; a raised dark- 
metallic spot in the cell, another at the origin of veins 1 and 5, onei 
II ho VC and one hclow vein 2 ; a few f^olden scales in and hoyond tlic 
cell ; a ]iostinedijil row of black dots incurved towards the costa with 
golden sc*,ales upon them ; a marginal row of black dots ; crilia golden. 
Hindwing hrowmish white*, tfdia slightly silvery. 

9. Differs from the male in being larger and in having the ground 
colour pale ochreous with the metallic H]»ots smaller. Antcunue sinqde. 

Hahkat. —Burogah, Bengal ; Sikhiin and Bhutan. E.vjk Male 
18 mill., female 25-27 mill. 

Type semt to British Mnseiun. 

Described from one male received from Mr. Maxwell-Lefroy sent 
him by Mr, Mackenzie and from five females in my own colh^otion, one 
of which had been rjarked ‘‘ Plaiytes aryrntifjjarmliii^ Hnipsn. ** liy 
Sir (}eo. Hampson. Mr. Mackenzie lias found this insect doing damage 
to sugarcane in company with Chfht simplr.r, and }>()th sjiecies havc^ 
been roarexJ by him. 

ANEHASTilNJ^:. 

PoLYoOHA BACCnABKIJ.A, H. Sp. 

Swtion II, B. Difiers from Sect, 11, Hmpsn. in Moths of India, 
Vol, IV, in vein 10 of the forewing not being stalked with 8 and th 
Antennso of the nmlo with a large tnft of hioolonred scailes in the sinns 
at the base of the shaft and unisoriate rather short bninches. Pal]a 
obliquely upturned in the male, rostriform in the female. 

Head, thorax, abdomen and forowing uniform ])ale ochreous 
brown more or less Huffused with fuscous in and beyond the cell. Hind- 
wnng white, 

9, Differs from male in wanting the fnscouj? suffusion exce])t 
slightly at the apex of the forewing, • 

ffahkat Burogah. Bengal. E^rp. ^2*34 mill. 

Types sent to British 

Several speoimens of this spwdes were sent mo by Mr, Maxwell-Lefroy 
reared by Mr. Mackenzie* It is said to be destructive to sugarcane in 
Behar. 
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“THE” COMMON STRIPED PALM SQUIRREL. 

By R. (). Wbouqhtok, f.z.k. 

(With a Pi<atk.) 

{Ilthul before the Bombay Natural History Society ou ioth July 19(>5,) 
Blanford in his desorilms tho common stripaJ palm 

squirrol under the name ot* Seiurus paimarum, L. 

♦Since the “ Mammals*’ was published, however, Mr. Thomas, in tlie 
r. Z. S. (1897, ]). 925), referrin*^ to a paper published by I>r. Forsyth 
Major, on the subdivisions of the Semnda^ (P. Z. S., 1893, p. 179). 
wrote :—“ This general arrangement being founded on siioh a careful 
and highly compelent examination of the skulls and teeth, it was 

evident . that systematic workers would have to consider Itow 

best they (tould utilise Dr. Major's invaluable contribution to the 

aubje t. I would now venture to suggest that all tin* sub- 

genem (wdth the exception of Atlantoxerm) in Hr. Major’s sfdienie 
•should be recognised, for ordinary systematic purpo.'*es, as full genera, 
especually as all of tla^m have long been considered as ])orfoc.t]y natural 
groups and have been arranged as snob in the revisions of Tronessart. 
and other authors/* Again in the Ann : and Mag /* (1898, Ser. 7, VoL 
II, {). 249), Mr. Thomas wrote :—“ For the information of workr^rs in 
tile East, to wliom all the literature may not be accessible, it may he 
noted that by the re<?ent splitting up of Sefurus info several genera 

. the Indian squirrels—-taking Blanford’s ^Mammals* as a 

standard bivolor, indimSy ifnaervrnu belong to Ilatufa ; the species 
(except and/c/r/a/0 from airidorsalis and also 

madellmdi to Sdurt^s ; and S. rn fiyenis^ lokriah^ palmarimiy tristriatus^ 
layardi, suhlhmxtus, and lyerdmorei to Funambulus,^^ 

Hence in the Table on p. 370 of the ** Mammals, ** iHokriah and ra/r- 
ijenin bput under C and maclellandi under B. we shall haA'c— 

A :==: Gen. Ilatufa* 

B Gen. Seiunts* 

C Gen. FunamJbulm* 

As a first step then our common striped [lalm sqtiirrel becomes 
Funamhulus palmarum. But, since 1 obtained, in 1898, two striped 
squirrels, within I mile of each other, on the north hank of the Tapti 
River, about 40 miles from Surat, 1 have felt convinced that Inure 
than one form was lumped under the specific name palmarum* Lately 
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1 liuvo luui nil oppdrtuiiily of oxiiinliiin^ tho skins tiinl skulls in tho 
Niititimil ( \)llo(ition iit iSoutb Kensin^^ton, Thon<»;li tbo uuit<n*ial nvnil- 
;il)la for stiniy is unfortuniitoly still vorv linutf^l, tboro is enougb to show 
vorv <-.lo5irly that thtu*a uro at least two quito distinct ibriiis : — 

A, Witli throe palo iloi>4il stripes and a band of short, brinld 
rufous hairs along tla^ uiidorsido of the inalrih of tlio tail. 
1). With an additional pal<? stripe on eiuth side. soiiuUiines indis- 
tinet hut always tlistairniblo, aiul having no rufous hand of 
short hairs under tlie tail. 

My diffieuUv has been to deeide whieh of these I'ornis is th<^ 
j^alfnarum of Linue and to settle the question 1 have gone rathor 
thoroughly into the literature. 

("lusius, in ItiOd, di^scrihed an auiiual uialor the imnu* of Mnstela 
afrirana. His description is (tonfessetlly hasi*d on a ])ieturound some 
notes, furnished to him by a friend, flataduis Plateau (of Itouen?) 
He wroi(3 of it ‘'in utraqiie maudihula hinis longiorihtis dentibus in 
anteriore rietus [larte piarMlitus : e >medens, (dumhtis insidehet, anr(U'i<ui- 
bus ])(>dihus eiljuin tenons et versaiis/’ wlileh rather indieates a squirnd. 
H(^ added : (Jauda quideiu attollens, ininiine tanien supra eaj)ut retror- 
quuns sod in latum nonrimujuam vahle explicains, pavonis eamlo' |»mn<* 
instar.*' Any one who has watolied the palm s<juirnd wdll reeognls<* 
this as a fair desori|»tion of him, by a man who was mental]) (tom¬ 
paring him with the Europtmn sijuirrel. All this Clusius must have 
got from Ills friend’s notes, hut when lu' adds p('d(vs in (|iiIn(jU(i liigitos 

erant divisi, quaternos antrorsnm speetant('s . (luintnm ;iut( in 

hn^voin, retrorsuia speutantcun ** In* eertainly was d(*s(trih:ng from his 
[lioture. 

Ther(^ tbliowa^d notiees of tliis J/, tifriccDia by - 
Ensehius Nieremhergius in Hido, 

J. Joiistou in 1657. 
d. Kuy in IGDd. 

but all these wore merely parajdiriise^ of, or (^xtrueds from, the origiiuil 
aocjount by (liisins. 

In Brksou published his '* Ht^gurm Animale, *’ from wdiidi 1 

quote in full:— 

** Sciurus palmarum; Mm palmarum (Vulgo.) 

vSoiurus ooloris ex rufo ot nigro mixti tcenils in dorse flavieantihus— 
rJiv-wmil Palmintep 
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Kaj* Bym quad*, p. 216. 

Ohis. Exot. p. 112* , 

Johnst. Quadr., p. 105* 

Eus. Niereqab. Fig,, [u 172. 

,Pili corporis ex nifoet nigro varicguntur : pili cttudce supra ex uigro 
et flavicante, mtm verp sunt ex flavo rufe, ouiu duabus tceniis longi* 
tudinalibuH in utroque latere nigris, aliora toenia otiam longitudinali 
albicante utriuque ternainatijP : tres sunt, insuper in dorso, secunduin 
ipsius longitudinein, toonice flavlcautes, in utroque scilicet latere una, 
alter in medio dorsS. 

Habiiai —Asu, Africa, bt Amrrioa.’' ^ 

Xhere is a murk against tfiis species which, as explained in his preface, 
means a species qiiam propriis oculis examinnre milii fiat coneossum.’* 

There are three points in this do^jcnption to which 1 would call 
attention, v/>. 

]. For the^rst time A pale doml stripes are mentioned, 

2, Th^ rufous band along the midrib of the tail below is distinctly 
mentioned. 

3, No mention is made of the three-toed fore-feet. 

In 1766 was published the XII edition of Linne’s ‘'Systoma 
Naturce [S. palmar am is not, mentioneil in the X tnlition). The notice 
of this species (Lib. j, p. 86) is as follows :— 

Seturun palmamm, 

8. subgriseiis, striis tribns flavicantibus, caudaque albo nigroque 
lineata. 

Sciurus coloris ex rufo et nigro uiixti, lineis in dorso flavicantilms* 
Brigs: Quad : p. 156. 

MuMela afrir.ana, OIus : Exot : p, 112, Raj : Quad : p. 216, 

Habitat — Am brio a, Asia, Africa. 

Uauda distioha ereota non aburnbrans Pedes 4-5. Auriculm rotundoe/' 

In the absence of any sjiecific indication in his own description the 
fact that Lirme quotes Brisson us hi« authority establishes the form with 
3 pale dorsal strij>e« and a rufous band under the tail as the typical 
palmarum, L. 

The puwUng point is where did Linne get bis obaraoter “ Pedes 
4-5 ** t for none of his authorities mention it, The only place he could 
have found it was Voh X of Buffon's ^ Histoire Natumll^ * 
published in 1768. I extract fr<»n it a descripticm of Ltf 
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111) Palmiste qui a servi de »ujet pour oetto doBoription n" 6tait pas 

adult;6.*•...,,••11 y avait oinq doigts aux plods do devri^re ot seule* 

men! quatro a mn% de devant,...La oouleurdu poll do la 

qiiouo etalt m51d© de gris ot de brun noirAtro qni somblait former des 
aimaaux fort^ ^troits, obaquo poll avait du noir pr^s dela raciuo^ du gris 
uiidessus du noir et onfiu du uoir k la poiuto. 

dai ol)serve tin autre palmiste qui ^tait em[mill6 et <iui m’a pnru do 

im^mo aspeeo que le pr^.c?4d0nt.*.*Los polls de la qumie 

formaient un panaohe, oluiquo poll etait de oouleur rousseatre A son 
origine, il avait ensiiit4‘ du noir, du rousBeA.lre, tlu noir ei entin 
I’oxtr^mit^ eiait blanolie/* 

1 have seen no speoimon in whioh the hairs of the tail wori^ tipjxal 
witli black. But whatever the immature specimen may have been the 
other was almost cerUiinly the same form as the one described by Brisson 
and jxjssibly the same speoiinon. Moreover Buffon's plate shows, as 
clearly ns is possible in an uneolour picture, the rufous Imnd of short 
afipressed hairs on the uihim'surface of the mi<lrih of the tail. ( Vide 
plate whiob is carefully copied from Buffon’s picture, omitting only 
the background, and for which my acknowledgments are due to Miss 
hid wards.) 

Neither Brisson nor Buffbn gives an exact locality for the s]>6cimen 
on which he bases his description. 'But it would proliably be the 
E. coast of Madras ; at any rate in the absence of any more exactly 
indicated locality I think we may accept the three striped form of 
Mad ms as the typical form of P\?iambtdm palmarum^ L, and 1 
[propose to make a new sp(Hjio8 for the five etrijxHl form under the name 
of l\namhulns pennant iL 

FcTKAMBUl.Ue PALMABGM, L. 

Snurm L(mib> 2^ Miao : Vol. L, p* 6, 

Funa^uiui* indims^ Leseon, 111: de Zoo): PL XLlll, X882. 

The individuttl hairs on the upper surface of the boiijj, including the 
face, (which however is o|ften strongly tinged with red). 

Shoulders and flanks ai?e particoloured, or broadly ringed, with black 
and dirty wliiti^ or pale buff, the general rasult is a very finely speckled 
appearamx) varying from red-brown to grey-brown according as the 
pale portions of the hairs appro^h njor© or loss to buff. On the Imck 
thei^ IB a ‘ aaddle-maTk * area always darker than the general body 
colour and usually much redder or browner. This variation in colour 
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however seems to be purely indivulual for in the tine series of si)eoimenH 
from Trivandrum there is a specimen in which tliis saddle-murk diftors 
from the body colour in little more than shade and oven that ordy 
slightly while in another it approiudies black as in J\ trisriatm. Waterh. 
and there are all intermediate grades. l)own the centre of this saddle- 
mark, from the nape to the base of the tail is a jaile coloured stretvk, 
which corresponds in colour with the paler portions of the body hairs, 
just inside the lateral edges of the saddle-mark are two similar streaks, 
parallel to the central one ; the exact distance inside the edge of the 
saddle-mark varies in different individuals. The lower surtace of the 
body from the (diin to the vent and imduding the insale of the logs is 
dirty white to iialebuif; where the iipjier and lower colours nuM-t 
along the sides there is often an area on w’hicdi tlie jaile belly colour is 
strongly tinged with hri(?k rod. Lesson’s j)late ot F. indiem ro{>resents 
an ex(;eptionally pale animal and shows the pale c(donr extending 
from under the chin upwards over the cheeks to rlu^ eye:^, Leach’s ]>lat(' 
))t‘nieHiatus does nut; both forms are present among the Mmlras, &c., 
specimens. The rum{) and low^er surtace of the tail are coloured a 
bright (tiimamon browui, the hairs on this red band of the tail are sliort 
like those of the body while tlie rest of the tail hairs are long (1 inch or 
more), and unnulated, commencing with buff at the root, then black, 
white, black and well marked white tips. Looked at from above the tail 
ap] 3 oars to be obscurely, transversely barred hlaek and wlute; while 
from below there is seen n central rufous band bordered wit.h black 
whicdi again is lM)rdt^red w’ith white. 

L(mgth of head and body about 1.50 mm. ; tail about the same, 

Ilah liai . — Mai )RA s, 

F. iristriatus^ Waterhouse, is apparently the forest fonn of palmarum 
and the latter is proluibly the former adapted to civilisation, though 
having been named earlier it is skmior ‘ systematically * to tristriatus, 
F. tristrlatuit is, much the darker of the two, the palest specimen I have 
seen being darker than the darkest palmarum ; the rufous vertex of the 
head which is without exception in triMriatm is often absent in paU 
marum ; and the obscurely barred appearance of the tail of palmarum 
is wanting in trhtriatufif owing to the greater length eff the white tips 
of the hairs. Waterhouse gave no locality for the type of his irisiria^ 
except' S. India ’ hut tjliere are specimens in the National Oolleotion 
from Madras (? Presidency) and Travancore. I have tabulated the 
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skull moasurements of these as well as of the corresponding fonns of 
palmarnm and of the specimen from Guzerath referred to at the corn- 
menoeniont of this paper. I have taken the measurements of the typo 
irhtriaius from its skull but I find thoy agree almost exa<dly with those 
given (in inches and lines) by Waterhouse in his paper in P. Z. 
188th p. 118. 


F, t ristria tvjt, i A. Im nru m . 
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Zygomatic breadth. 

24 
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25 

21 
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Intororbital breadth. 
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13 


11 

' 11*5 
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1 i;) 

14 

12 

1 : 

12 

L. of upper tooth row 

0 
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y 
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! 

8 

8 
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ly 

I 

2^)•5 

i i 

!7 j 

i 18 

18 


The way in which the increase*! skull measurements of Ti-avancore 
triilriatus, over the type, are repeated in palmarum is significant, and I 
think justifies the separation of the Travanoore form as a geographical 
race or suinspecies. 

F, palmarntn^ L, coinormus ...sub. gp, n. 

Differs from tt/picus by its much soberer grey colouration and by its 
larger skull measuroments as given above. 

Habitat. —Tkava ncouk. 

Type* 9 B. M. S15. 10. !). 19. Obtained by Mr, H. Ferguson at 
Trevandrum, 23rd January 1895. Many specimens, 

FuNaMBULUS PBNNANTn. 8p. U. 

Palm aquirrel. Pennant, Hist, Quad, Ed. Ill, p, 149, 1793. 

Mandvi Taluka of Surat District. 

Type : J B, M. 98. 4- 2. 25* original number 45, obtained by myself, 
27th February 1898. liongth as in palmarum. 

The body colouring is very much in palmantm^ comorinus but 
along the outside edg^^ of the ‘saddle mark,’ on eaoh side there is a 
sui^pkmcntairy pale strip^^ This stripe being bounded on the outer 
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»id© by the genomJ body oolour, and that too at a point where it ih 
oommenoing t-o pale down to the me<^ting line with the belly coionr^ 
Amxm often faint but is always dis<!ernible. There is no bnntl of 
short, rufous hair^ along the midrib under the tail as there is in 
palmarum. All the tail hairs are long, and ringe<i black and while 
as in the upper tail liairs of palmarum. 

Pennant gives no locality for the bj>eoimen he destjribeh; be says 
however ‘‘Governor Loten did me the favour of informing m<‘ that it 
lived much in the coco trees and was very fond of ‘ sni} ’ or palm 
wine, which is procured from this tree, from wliicli it obtained the 
name of ‘ surioatsjo ’ or the little ait of the ‘ sury/ I lune failed to 
identify the ‘ Governor Loton’ mentioned in tliis extract, bnt ‘ Hobson 
Jol>son’ gives ‘«ury*, or ‘souro’ as a name used for toddy h}^ 
Tavernier (166d) and de la Boullave le Gouz (lb5(>). The latter cer¬ 
tainly wrote from Surat so I think we may a(?oopt (tUKfo-ath as the 
home of Pennants' Palm SguineL I hfue, therefore, taken the specimen 
obtained bv mo in the Maiidvi Tainka of the Surat Distrud as the ty]»e 
of a new species which I have named after the eminent English 
Zoologist Pennant who first described it. 

The following tnide g^^e^ tic* skull mcahuninents of tlie type tl 
pennaniii as coni])artMl with the Giizemth hpeedmen o^palmarmn which 
1 obtained at the same time and with a form from iiaw^alpindi :— 


—— 

Oue(iratb 

palmurum^ 

Typical 

pi^rmarUit. ] 

1 

pennant u. 

Greatest length of skull 

4() 

1 

m 

) 

:m 

Zygomatic breadth . j 


22 


Int-erorbital breadth ... . ..J 

1P5 

! n 

lO'h 

Length of nasals . j 

12 

11/) 

12 

Length of upper tooth row ... . 

8 

7 

; 7 

Palate from henwehon 

18 

Hi 

! 1 

Id 

Ft 4 namtfulus pennaniii anjeniencenh, , 


.sub. rtp. n. 



The pattern of the colouration i« identical with that of tytdeal 
pennaniii ; it is rnutih paler however and almost all rufous tint lias 
appeared, the general body colour is a pale French grey and the sfrijpes 
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and b»Hy bright white. The eknll jneasurements given above indicate 
a narrower face and somewhat longer muzdo and the animal generally 
i« somewhat smaller, 

Typff: 9 (B, M. 5. 4.2..3.) Original namber Id; obtained by Major 
Birrell, H.A.M.Cl, at fiawalpindi, lOtb December 1900. Five sixku- 
rneiis (3 immature) presented to the Museum. 

There are other speeiinen* in the collection which seem to show that 
there are other locuil races deservingsepamtion, but no loc^ilities are given. 

It would almost 8(3010 that palmartim is a South, and pennaniti a 
North Indian form, but there is not suffioWnt material available to 
theorise profitably ; all that I can at present say is that they occur to¬ 
gether on the West Coast at about 21"^ N. Ijat» and even so much ‘ with¬ 
out prejudiced We know that in S. India where tristriaius occurs as the 
Forest form, palmarum 15 found about human dwellings and oultivations, 
where pennaniti is the ‘ civilised' form, what is the Forest fomi f This 
and the inter<3sting question of geographical variation in the two spet^ies 
must wait till more localised specimens are available. May I appeal to 
members for specimens ? There is no difUcultv in obtaining specimens 
anywhere or at any time of tlie year ; printed instructions for ‘ mak- 
ing ^ specimens may, I believe, lie obtained from our Hon. Sec. (if not 
1 slmll be happy to furnish them to any one who will wriU3 to mo) and 
—oxperto erode.—there is very little difficulty iji ‘ making ^ the speci¬ 
mens—any smart native servant can b(3 taught to do it satisfootorily, 
pmtiided the meamremmu are jyenonaUy mrifmi. Any specimens will 
be gratefully received by the Director of the Natural History Museum, 
(Cromwell Hd., Loudon, S.W.), 

It remains only for me to record my obligation to Mr. 0. Thomas of 
the N, H. Museum for the advice, sympathy and encouragement he 
has given and always been ready to give me, and I wish also to ac¬ 
knowledge the kindness of Mr. Qerrit S. Miller of the United States 
National Museum, Wa^ingion, U.S.A., who, though he himself had 
only a limited time for work at So\ith Kensington, repeatedly spared 
some of it to belp a beginnet. 



414 


RODGH SfOTES GH SIX COMMON HILL ORCHIDS. 

Bt Majob M. B. Robbbts, 

1/iitlTH Gabhwal Buxhs. 

Wrm 'A I’latkm. 

{Head befotv the Bamhay H^atwal HUtory Society on Gth July 1905.) 

I have written the following rough notes on oroUids (tliough absf.- 
lutely ignorant of the soience of botany, I regrot to say) [lartly on ac- 
opnnt of seeing an appeal to members to send in oontrilmtions to the 
Journal and i>artly in the hope tliat some member well versoti in the 
sobjeot may give us the benefit of bis knowleiigo and experience in an 
article or series of articles on orchids. 

Of all the beautiful and interesting fldwering plants, orchids form, 
perhaps, one of the most interesting orders. And what, it may be 
asked, causes so , mnoh interest to bo taken in this particular order of 
plants? The answer to this question is nooassarily a long one ; but, 
to pdt it ns <jopois<dy as possible, the great attraction that orchids have 
for one lies in :—(1) The enormous size of the order and its wide 
distribution all over the world, except in the cwklest regions ; (2) the 
groat beauty and delioious s<»nt of the flowers of many kinds on the one 
hand and the w'eird forms (often amounting to the mimicry of insects 
and, it may l)e added, to the mimicry of evil smells—a Bulhophyllum 
from Borneo imitates the smell of a dead animal) of some on the other ; 
(fi) the marvellous ways in which many genera propagate tlumseh es or 
can ho artificially propagateil and the oven more wonderful moans that 
Nature has devised for their fertiUsoHon by insect agency ; »ud (4) tbo 
poouliar and widely differing habits that various genera OBhihit both ut 
their modes of growth and of flowering, There are many other jtetiqs 
which one could aild to this list, but the ahovb wil) ftuflSoe, 

But, unfortunately, there are several obstacles In the way of the; 
amateur who wishes to learn even a lUthj of tl|is largo subject, <^iaf 
among which is the difficulty of obtaining any moderately prictklantil Bet 
too scientifically written books on orohids. There are, <ff . e(JUP«e,. B^ 
epieodid scientific works on the subject wMoh ifB the 

hotalSist; but these are not only tery hnintefligihte 
thn reach of most of ns 

can otdy bo foand in large Ufainrim which do not Wst 
many cf bs arc statUmefi f 
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What tho amateur in India requii'es li* a simply written, well iQnitisi* 
ed book deaoribing the best flowered varieties of oroUds and gbitig 
iustruotions how to grow them, Water them, and allow them to rest ; the 
latter being one of the most important points in growing orchids suooesa- 
fully. 

Many of the finest orchids in mcistenoe come fifoin Burma and Assam, 
whilst India and Ceylon can boast of a great number of beautiful kinds. 
So if only some one could be found to write a Iwiok on the lines above 
suggested for the orohids of these conntrlea, it would be a great boon to 
us amateurs. 1 have seen largo quantities of a lovely orobid ruthlessly 
wasted out of sheer ignorance of the hahitfi and requirements of the plant. 
In the particular cose referred to, these oroluds were obtained from a 
deeply shaded ravine, and, on arrival, they were put on the top of a dry 
masonry wall in the blazing sun with the idea that they would flourish 
there. Needless to say, they never flowered, and were soon scorched up 
to nothing. If these same plants had been wired on to a large shady 
tree, they would not only have flowered well, but, by now, would have 
nearly covered the tree, and, fop ax weeks every year, would have been 
a sight worth going for to' see. 

In the following notes on a fdw oommon local orohids it should be 
noticed that they have special reference to orohids found in the Central 
Himalayas between Naini Tal on the Bast and Mnssoorie on the West, 
for it seems quite probable that similar orohids obtamed from Darjeeling 
or Assam mightfound at totally different altitudos, whilst their seasoiie 
of growth, flowering, and rest would doubtless be much affected by the 
differing climates of those localities. 

1. Cotlo^yne eriaaid, (Plate A.)—A beautiful epiphjde, growing 
mostly on oak trees or on well shaded rooks from 5,000 to 6,00U feet above 
sea level. Season of rest, Cjotj^ber to February (molpave). Season of 
flewerihg, March and April, Season of growth ,i immediately after 
lowering till Septeniber. a hondaome evergreen plant, composed 

of a strong grenndHdem, b^ roots grow, while 

from rim top at green psetKiohulbs are 

thrown out, oiie e»w?y aro about two in<dies 

long, and In Ml the natural roservdfrs 

:frora'which ofr©st;'At 

dh«^«a*d>'<^*ho fully 
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though still containing moisture. From the top of eaoh bnlb grow tw(. 
luno©-sliapf)d loaves which last for three or four years. The flowei stalk 
begins to show in February from below the lust-formed psimdobnlb. 
The normal number of flowers in the wild plant is five, though six are 
ocoasionally found. They measure about three inches across, arc pure 
milk-white with betiutifully waived petals and sepok, and liavo u yell(»w 
stain on the lip and its crests. 

It is a pity to cut those lovely flowers, for they soon fade : it requirevl 
for table decoration, it is l)etter to include the stem with two or three 
pseUilobvilbs and roots complete, for the latter can easily be liidden in 
tnoss, and under these comliiions the flower will remain perfect fur three 
or four weeks with a little erdinury care ; and when it shows signs of 
fiwhng, the plant can lie wired on to the liark of a shady tree, with the 
certainty that it will grow and thrive and flower again next year. 

Next to growing these orchids on shady trees or rooks, the most 
effective way is to plant them in a large shallow wocnlon tuh which is 
easily made out of the bottom of a cask. This tub must bo well draincrl 
with large lioles cut in the bottom, and it shoiikl be raised oft' the gVouml 
to prevent any chance of the drainage holes l>ecoming filled np with soil. 
It should be filled with lumps of charcoal of all sizes, pieces of broken pots 
or brick, hits of fibrous wo(nl, a few dead leaves, and a little sand the 
mixture should quite fill tiie tub and be lugbor in the centre. Then tiio 
plants (having had all ustdess old stems, psmi<iobull>s, and roots out off) are 
laid on, and their roots (iovered over with moss, the whole being seouri^l 
with Copper wire. Such tubs should be looked to every year, for the^ 
orchids grow fust, and overcrowding only leads to much deterioration. 

Water should be given very sparingly wlien the plants show sigiis of 
flowering, and in increasing and finally large qiiantitios during the seiison 
of growth, at the end of which it should be gradually diminished and then 
entitely stopped. On no account should water be given to any orchid 
(except in very small quantities) during the seas^on of rest, for by doing 
so either the plant will be forced into fresh growth at an unnatural season, 
or, shoulil the flow^ering season be near, if will f>e found that this causes 
the newly formed flower buds to shrivel up and drop<>ff~to damp off ** 
m it is technically termed. The only exception that should be made to 
this rule i« in the case of a weakly plant which it fe ncc<!^ry to forcfo 
into strong growth, but in this case no flowers can be looked for until 
the following year* 
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2. CicloiVfm iulD^cea. (Plat« A,)—^An «|)ij)hyif>. which parlicii- 
hu’ly aiiccts ouk and rhododf5ndr()n trens, the latter i’or (dioice, and 
one tlial ^row8 within a very restricted area of elevation at about 
5,r)00 toot. The whole plant is smaller and more coiupact thtin the 
last species, its psoudohulbs and leaves are inuoh 5 "ollower in colour, 
an ] the flowers are smaller and arc produced on upright steins instomi 
of on drooping ones, Tlie flowers are very sweet scented at times, 
the scent resembling that of a oarnatioiu When the fitiwering is over 
tiio bottom of the flower stem itself developes into tlui new psoudobuib 
witjj its two laneo“sha[»6d loaves, so that in an old plant the flower- 
stalk bearing one or more seed vessels is seen to be growing out of the 
top of the j)seudobulb instead of from below as is the case with 
Cidthjjjne cridaia. The flowers are oroamy-^white, with yellow and 
<Kjhre inarldngs on the lip. 

»Seas()n of rest, October to April, Flowering season, throughout 
May. Season of growth, June to Soptemhor. 

d Dendrohlutn amavanm. (Plate B.)—;On trees of all sorts, 
between j:,50() and d.fiOO foot elevation. Tbo pseudobulbs of this 
orchid (as of most, if not all, Dendrobimns) are tlu^ jointed roed-like 
steins of the plant itself, which grow to ahonl two foot in length. 
About April the joints of lust year’s stems (particularly all the upper 
ono'^) will be soon to b(‘, swelling, and gradually those swellings will 
li ivel')|) into buds, two or three at o;ich joint; and, if the ])lant be a fine 
snecimen, tho s]dendM show of flowers makes up for the want of loaves, 
for. unfortunatoly, this Jdendrobium is not ovorgreon, but drojis its loaves 
annually. Whilst flowering, or just after, the now growih will bo 
observcil pushing its way from the base of tlio flowering stem, and as it 
grows it throws out small lance-shaped leaves from tho joints. The 
flowers, which measure about two inches across, arc white with magenta 
t;ij)s to tho petals, sepals and lip, whilst the latter is marked wdth yelh^w 
inside as well. The flowers have a dolioions scent of violets. I have 
never observed this orchid flowering from sterns more than om^ year 
ohl, whereas many IWTwibium^ go on flowering from old stems for 
years. 

Reason of rest, October to ApriL Flowering season, during May 
Season of growth, June to September, 

Many Dendrobiums are eaeily projuigided by cutting off an old stem 
and laying it in moss ke])t thoroughly damp, thus inducing young plants 
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to be tliTown oni at some of the joints. When these are sufficiently 
grown, the old stem is cut away immediately above and below each, and 
the young plants can then be grown in a pot or on a block of wood 
with a little moss, or be wired on to a tree; but TJendrohmm atjtwnum 
is very shy of this sort of treatment, though it will occasionally develop 
young plants. 

4. JErides multiJloTum (also known as A, (Plate B.)—A 

compactly growing little plant, living entirely on trees at from h»000 to 
4,50ti feet elevation. The general ap]> 0 arance of the plant is a bunch of 
spotted, brownish, leathery loaves, much curved, channelled, and unevenly 
dented at the top. From this bunch of leaves the flower stalks bang 
surrounded by their (jylindrioal masses of densely packed pretty little 
rose-coloured flowers. The AErides have no pseudohulbs on which 
to depend for nourishment during their season of rest, so one imagines 
that the fleshy leaves and numerous roots have to answer the purpose. 
But, curiously enough, those orchids are usually found in dry situations, 
so it seems probable that a somewhat dry treatment would best suit 
them, 

5. AErides odoratwn, (Plate 0.)—An epiphyte found between d,000 
and 4,500 feet on trees only. Unlike the last specnes which has numor* 
oufl, but flat, roots that burrow deep into the moss on the largo branches 
of trees, this orchid is provided with very long, round elastic roots 
which fasten themselves firmly here and there to the smaller branches 
on which no moss grows. It is, therefore, much more one's precon¬ 
ceived idea of what an .Slrides or Air Plant ** slmuld be. 

The flowers are, perhaps, more curious than beautiful, being very 
fleshy in texture, and are very sweet scented. They are cream- 
coloured with amethyst shading, and have a curious up-turned spur at 
the back. When the flower spike first begins to form, it is covered 
with a gummy substance. The flowers are somewhat variable in their 
tiffie of appearance, but are usually to be found out in May, June 
and July. Like all our Himalayan orchids, this species does most of 
Its growing during the rains. Its season of rest may be put down 
between October and April. With regard to the watering of this 
gfuus, as of all oroblds which have no pseudobulb, the best rule to go 
by seisina to be never to allow the leaves to shrivel. 

.6. Phams albus, (Plate 0,)—Authorities appear to differ as to the 
genus, soma adhering to Phaius or Phajus, whilst others 
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insist that it should be Thuniu. However, tho name here given wa^ 
roeeivotl from the late Director of the Botanical ])o]>artiiient ol 
Northern India on sending a specimen to be named by him, and this is 
g(»od anoagh for an umatour who knows nothing and cures loss about 
warfare between Pbaiiis and Thunia. Those orchids grow both on 
tre(is and rocks. They have curved stems ni) to about two feet in 
length, tliiok at the base and tapering to a fine point. These in the 
young growth are clothed with leaves from top to bottom, tho low(ir 
ones being small and roundish, while the upper ones are lance-shupod : 
all are ot u slightly bluish tinge, and they all clasp tho stem. One of the 
advantages of this orchid is that its flow^ers appear on the com- 
plotiou ot the now growth and on the same atom as the leaves, 
which adds mucth to its beauty. The flowers are very liaiulsoine 
and continue to bo thrown out from th<^ end of the stem In 
succession for a considerable time. They are very large anrl pure white, 
except the lip which is marked with yellow on tho top and wdth tine 
purple lines in the throat. The lip^ too, is exquisitely frilled and covered 
with very fine crystalline hairs* Pham.s alhxis has a large range, 
growing Irom 3,000 to nearly 6,000 feet above tho sea. Season of 
rest, October to April, Season of growth (during which also they 
flower), May to St^itember. They usually flower in July and August. 
It is stated that this is the only orchid from which cuttings can ho 
taken and that it is only necessary to cut up an old stem (at the tinn^ 
when the new growths have fully developed) into equal portions and 
put them in a pot as though they were ordinary cuttings. But this 
orchid of its own accord throws out many young plants from tho old 
nearly dried up stems; so all that need be done is to cut off such a 
stem, tack it on to the bark of a tree, and assist the young roots to take 
by fastening a little damp moss over them. 

Wild orchids will always be found in such situations (the 
rounded branches of trees or steeply sloping rocks) tliat perfect drainage 
at their roots is assured* There are of course exceptions or apparent 
exceptions, such as some of the Cymbidiuras which delight in getting 
their large fleshy roots into a hole oontaining much decayed matter and 
holding a oonsidorable amount of moisture; but these orchids are, 
jwliaps, more terrestial than epiphytal in their habits. Others, again, 
which appear to us to be placed by Nature in very open dry situations, 
probably receive mnefa more moisture than we imagine from the 
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tromendous drenching dewB that fall at night from October to April 
(the Hoason of rast^ be it noted) ; and these latter orchiilH will frequently 
be found to be those for whom Nature lias provided no rogukr reservoirs 
in the fonn of pseudobnlbs. Looking to all these circuinstunces, th(3 
nearer wo can follow Nature, or even go further and assist her by 
offering additional water in an oxiteptionally ilry season, probably tbo 
bettor our results will In?. 

Practically all orchids require o()])ious watering during tlieir growing 
season. 

Perhaps it is nnneot'ssiiry to add that rain water is best, river water 
next best, and spring water the w^orst. But the matter is rather an 
iuijiortant one. 

Copper wire and copper tacks only should bo used for wiring orcdiids 
on to trees, baskets, tubs, &c., as it does not injure the plants or their 
roots. 

Reporting orchids is a very simjilo and easy matter, and a few hints 
may not be out of place hero. October and Noveinbor are quit<3 tbo 
best months at all events as far as Himalayan orchids are concerned, tor 
they liavo 8iop{)6d growing then and have liogun to rest, and oven if 
tlioy arrive at home in frosty Nvoather, it does not seem to affect the 
hariliar kinds. Orchids are more fnxjuently killed than not, and always 
seriously damaged if packed during their growing season. The jdaiits 
shouH be taken from trees and rocks wdth ordinary care so as not to 
damage new roots especially, and should then be placed in dry, but 
shady, sitnations, where there is plenty of air, to allow of iheir becoming 
thoroughly dry. This treatment should last for about a fortnight, and 
the j)lants can then be [lacked tightly with plenty of dry moss (to 
prevent shaking ) into an ordinary wooden case, such as a box to hold 
a dozen of wine. No air holes are necessary, provided the plants have 
been well dried. It might be as well to print on the box :—“ NOT 
TO BE STOWED NEAR THE BOILERS.’^ A small lead label, 
marked with a number, may with advantage he tied on to one specimen 
of otvob species packed in the box, and a list containing similar numbers 
be posted home, under each of wlfich is given the name, locality, 
habits, and any other infurination thought needful regarding each 
kind that has been despatched. Orchids sent home as above recom¬ 
mended sixteen years ago from here are still thriving and flowering 
ajilendidly every year. 
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BIRDS NESTING IN THE MURREE HILLS AND GULLIES. 

By R. H. liArruAY. 

Paut I. 

(With Platkh A and B.) 

(liniii h/'for^ ifu^ JJoinhdff Natural IHstory l^ocirin oti iUh July 1^05.) 

Tho H({ 0 |m of tills ariiclo is tho liills round our Punjab hill station of 
Murroi^ with an altitude of (>,000 foot to about 7,HOG, and tbo noi^hbour- 
Ino lulls at dmn^da and Dun^iioalR Tlio hills run uj) to about 9,000 
fo(d iioar thoso stations, with a bill, Mininjani, noar DungagaJis 
about 10,000 foot. Tbo bills aro for iho most part wall woorlod. 

1 pr(j]K),so an aooount of t\voy<M\rs* lu^stiuf^ in tlioso bills. Tlio 

illustrations arc piioto/j^rapbs taken by me on tin* spot, with the imnic- 
diali^ surroundings fd'thc nests as little interfered with as pos'^ihle. 

Oates* and Hlunford’s numbers are used. 

4. OoRvus MA(;»moRHYN(nuTs, - The dun^de-( Vo\^. 

Yerv (jommon in all tluOiills up to 9,t 00 feet. Breed freely. AH the 
nests I l)a\<* seen were on hi^h fir trees. 

lil. Urouihsa klaviromtris.— The Yellow-hilled Blue Magjue. 

These birds are not rare round Miirree, hut I did not find many nests. 
The two nests found were s]i<;lit rough hlruoinrt^s, at no heigl)t up the 
trees ; both were on oak trees. Around Dungagalis this was one of tlie 
eoinmon lairds. I took some 14 or 15 nests during May and June. 
The <u»lour of the eggs is V(*ry variable, hut the slui])e very constant, a 
long narrow egg much pointed at small end. 

24. GaRBuujr lakokolatus. - Tlu» Black-thrai\ted Jay. 

Very eomrnon lioth round Murree and the Galis. Breed as usual 
during May and June. 

2(). Garbuluh BISPBCULABI8. —Tlu‘ Himalayan Jay. 

A oomnion bird, but nesU difficult to find. At Murree 1 only took 
one nest; this was on 16th June 1901'! ; it contained one young one just 
hatebed anti % hard-set eggs. This year round Ghangla and Dungagalis 
I obtained 4 or 5 nests. The nest and eggs are almost Indistin¬ 
guishable from those of last species, but are, as a rule larger. 

Jil. Pab 08 ATBiOHPS.—The Indian Grey Tit, 

Common, and breed in holes in trees and houses at Murree, but I did 
not see any on the higher hills round or at the Galis. I do not think 
they breed above 6,500 feet in these hUU. 
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84. Parub montioola.-— The Green backed Tit. 

Very oommon on all the liillB, and breeds everywhere. It is a very 
familiar bird and nests near houses, often in holes in walls of houses. 

85. .EorrHAUsous krtthrooephalus.— The Bed-headed Tit. 

Common at Murroe, but less so in the higher hills of Changla and 

Dungagalis. Nests generally in low bushes, but at Murroe I once found 
a nest some 40 feet up in a fir tree, built in a clump of fircones. I only 
obtained one nest at Changlagali. 

42. Maohlolophus xanthoghnys. —The Yellow-cheeked Tit, 

Bare. I took two nests at Murree and did not see the bird tliis year 
round the CTalis. This bird is more of a forest bird than the other tits, 
and always buiMs in holes in trees. I have never seen them round 
houses. 

44. Loptiophanks mmlanolophus, —The Crested Black Tit. 

Rare in Murree, but common in all the higher hills, - one of the 
commonest birds on Miranjatii. Nests in my experience in holes in 
trees, but at Dungagali I found one nest in a hole in the wall of the 
house occupied by the Obapluin. It was within 2 feet of a door through 
which servants were passing in and out all day. 

91. Troohaloptebum simile.— Tlie Western Variegated Ijanghing- 
Thrush. 

Very common both round Murroe and the Galis up to 10,000 feet. 
Nests generally about 15 to 20 feet up in u fir tree, often quite at 
the end of the bough. Eggs generally 8, but I have found 5* I 
once at Murree found a ououline egg in a nest of this bird, I think 
the egg of Hierocoecyx the Liirge Hawk-Cuckoo, I also 

on one occasion found an egg of this bird in a nest of Rhyacortm fuii- 
ginosus, the Plumbeous Redstart. 

99. Troohaloptkbum linbatum. —The Himalayan Streaked 

Laughin g-Thrush. 

I think the ooimnonest bird round Murree and the Galis. This bird 
is constantly selected by cuckoos to act as foster parent, generally 1 
think by Cucnlus mtcropfxrus ,—The Indian Cuckoo. My illustration 
is of a nest in a low thick bush that looks like a species of Rue, about 8 
feet from the ground. 

187. Mtiophonbus tbmminoki.— The Himalayan Whistling-Thrush. 

Common. Breeds both at Murree and the Galie. Nothing particular 
to notice about the bird. 
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iUl. Larvivora bhdnnma. —Intlian Blue Chat. 

Common at Miirroo, loss so in tho higher liills. 1 t ound one nest high 
nji on Miranjani hill. This Idnl invuriably builds oifLor at roots of 
bushes or in the slndtorod sides ol nnllulis. It is ti shy bird and km^ps to 
thick undergrowth. The male has a shrill ioiui alarm c?ry of sovorul 
notes when its nest is aj^proached; the feinalo sits close. The nest of this 
bird is very commonly selected by Cuculm mU ropierm to deposit its 
Hggs in. It broods late. I liave found most nests in end of June and 
beginning of July. Kggs clear <loop blue, unspotted or marked. 

204. Liottila cap (STRATA.— Tho Black-lnuubH] Sibia. 

Fairly common, in 3 Sts very hard to find; they generally high up 
in a dense fir tree. The jjost is a very neat strmUure and generally 
placed low down in a bough. Eggs pale blue, in some almost whiu?, 
spotted and boldly blotched with rod marks like dried Wood and a few 
subsidiary markings greyish pnrple. The birds often gi\'t3 away the 
nesting site by keeping up a sltrill cry. Tliey desert th(3 nest if the tree 
is climbed, even wln^ii the nest is not toiujlied by luiiid. 1 liuNe taken 
nests both at Murree ami Dungagali. 

226. Zoarnnops pALPKimosA.—Tho Indian White-Eye. 

(loirnnon low down round Mnrree. All nests I have taken were sus- 
jionded between 2 small twdgs in a bush about 3 to 5 feet from tlr* ground. 

1 took two nests in 1304 near Clianglaguli ; on(3 contained five eggs. 

237. PTHRxmniis KRYTnROPTFiRUS.— The Red-winged 8hrike-Tit. 

Tlie birds are fairly common round Mnrree ivml Dungagali from 7,000 

feet upwards, hut the nest is, I think, without exception the most diffi¬ 
cult to find. li is a strong wmi cradle suspendo.l between 2 twigs always 
high up near top of the tallest trees. During 1903 1 found 3 nests— 

2 on fir trees and one on a tall oak tree ; one nest contained 3 eggs, 
Tho eggs are peculiar : a broad oval in shape, of a pinkish white, with a 
miiss of claret-coloured sf>ots almost forming a cap rotuid broad end. 
More like a l)ulbul*s than anything (dse. 

260. (7«PHAtopyBus FJLAMMXOBPK,—The Fire-cap. 

Tills beautiful little bin! is rare near Murree, but quite oommon on 
the high hills near Galis. I obtained one nest only with young ones at 
Murree and 5 or 6 nests at Dungagali. The nests are always at least 20 
feet up in a small hole in a tiw, and unlosa the bird is seen carrying 
building materials, is impossible to find* Eggs very fragile, of a very 
pal > blue, 3 or 4 in number. 
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32U> StWA Liroooms.—^Th«i Wfi(lt<Hih«eW N«i<^<i3»* 

Fdlrly co*nil»*a» ftbor® bjOOO Ifewt. Hon® Mat Mair#®. A oowinon 
n«®t.ii:ig idio ii bigli up in a t«U fir tree that has been strnek by light' 
nittg anil w»eked dewn the eentre ; n oonvenient place in tbk oraok 
is selected- Elggl 9 to 8 in ntunber. I obtained seven nests rocnd 
Dungagali and Hiranjani in Jnne. 1 saw many pairs, but foiled 
to find the nest, os the bird is very cautious in approuclung the 


nest hole. 

32tjk, DiobuRDB tonoiOADDATUS. —The Indion Ashy Drongo. 
(\>?nmon from Murree to Dun^^ali. Nests very diffionlt to get 
down, tvs they are genendly at the end ot a very thin branch. At 
Murree 1 found an egg I attribute to Sumkului luguhru in a nest ot 
this bird, 


841. t)«BT«iA HlWAiAyANA.—The Himalayan Trtve-Creeper. 

Very oomnion. I took numerous nests at Murree, Clianglu and 

Dungagalis. Tiie nests are generally fairly low down under a piece of 
bark in a fir tree. Most nests found in May, a few in June. Tbe illus" 
tration shows foiidr the site of nest which was placed under the bark 
under tbe small cross, a few pieces of grass, etc., showing The tree was 
a large fir that hatl been struck and out down by lightnrtig. 

842. ObbtBia HODsSom,—Hodgson's Tree-Creeper. 

Very rare, I onoe found a nest with 8 very hard-set eggs on the 
idghest ivoint near Murree, shooting the hen bird ufP nesb Height about 
7,500 feet. This is the only instance in whteb I have seen the bird,, 
and had I not shot the bird I should have taken it for C, tmMktgdMO. 
It i» posaibie birds are missed on this aocount. The agp ain exadt!^ 
fMlar to those of C. hi'mcdayam. 

415. pHTiiLosoorus «808B6 ui,d 8.—Pahas’s WOlow-lBrarbbr, 

Common and breed freely round Obangla, HungagsHi and liHntB*- 
I ttkok eggs from 6 nests in one week on top of Miranjani from 
‘^IPO fisot to 10,000 feel* Hests difficult to find, as the Wrd » wary and 
are often high up in a fir tree. ' 

41#4 PHTtUHTOOPUfi iinJ«H,-^Hume'B Wiftow-Warbleir, 

rare. I kf<d nu idea this bird woe found spny ef tke l#» 

pmA till I fiBWOd % nest with 4 mnah nmbnted e||g«, dtoutinglii»l>ltt 
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bird off nest, The bird was a typical hmxiu Nest on the ground near 
root of u tree and made almost entirely of fine grasses domed oyer; 
very neatly lined with very fine grass. No feathers. 

422. AoanTHOI»NKIT8T« VXKU>aNU8.— The (Ireenish Willow-Warb¬ 
ler. 

Very rare. It is possible the bird is otten overlooked owing to its 
general likeness to others of the genus. 1 found one nest on 1st July 
UH)4, shooting the hen bird off nest myself. The nest wa^ marked down 
by one of my colleotors, so I went witli him and took eggs and shot the 
bird. The eggs looked sixuall for a magnirostru^ but when I examinml 
the bird 1 saw 1 had got a prixe. The nest was under tlie roots of a tree 
in a cutting, the earth had been washed away leaving a tangle of rootss. 
Nest a mass of moss forming a <mi]) with a neat lining of fine grasses. 
Eggs 4, slightly incubated and pure white; sisse about the same as 
A m nfhopnemU oeoipitalis, 

424. AcANrHOPNRUSTH MAGNiROSTRis. —The Large-billed Willow- 
Warbler. 

Fairly oommon. This bird was first discov(^re<l breeding ntMir 
Changlagali by Major K. Buclianan. 1 rnaih^ a great s(Mirch with 3 
coileotors, and between us obtained about 5 nests during the end of June 
and first half of July. The nests are very difficult to find and all of 
one type and in similar situations as the last species • all were in a tangle 
of roots on sides of roads where the earth had been washed away* 
Nest of moss xnoro or less domed and lined with grasses, but no inner 
lining of very flue grass. Eggs pure white, I noticed one peculiarity 
about this bird : generally one egg was laid with a break of a day before 
the second was laid, then two and sometimt^ four days pass^ without a 
third egg. then 2d(nore on successive days, I found up to 5 eggs in a 
nest, but I think 4 the usual numb 'ir. 

428, AcAt?Tttora»u«tR oocnmAtis.—The Large-crowned Willow- 
Warlder, 

Very oommoHj esi^ooially round Murree. Nests in almoet any 
situation, 1 found tliotn in holes in trees, in banks, in stone walls, under 
eaves in hoiws, and under a large stone in a deep ravine. Nest hole 
almost always lined below and sides, leaving a eonall hole towards top. 
1^ have found 5 eggs and 3 of Gu^Um polmephtn^Hs, 

in these birds’ nests. On two occasions the nei^t was the fuU depth of 
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429, Aoanthopnhustr TBOOHXtOlDKa —Blyth\s Crowned Willow- 
Warbler. 

Not ooiniaon. I think the nestrt of theso birdn are often loft undis¬ 
turbed, being mistaken for last species. 1 procured 2 nests at Murreo 
in both in holes in stone walls supporting banks. Host and eg^s 

similar to lust species, but a good deal smaller as a rule, 

4J34. ORypToiopHA xamthosohista.—H odgson’s Groy-lioadtHl Fly- 
oatohei-Warbler, 

Decidedly rare. 1 have seen very few birds and only once procured 
eggs, shooting the bird near (JI»ang)siga]i. 

458. Suva oriniokra,—T he Brown Hill-Warbler, 

Quite common T obtained numerous nests at Murre«^, < liungla 
and Dungugalis. 

195. PiSRicuoooTUS jjRBViRosTRis.—The Short-billod Minivet. 

Common everywhere. 1 obtained nests at Murret\. Clinngla and 
Dungagalis. I think these are without exception tlie most beautifully 
made nests 1 liave <^ver seori. Always high up in trees anti often almost 
inaccessible. The eggs match nest exactly. Some 7 or 8 nests taken 
at Mnrret^ were on tir trees, one on horse chestnut. At .Dungagali I saw 
5 nests on a wild cherry tn»e and 2 on cliestnuts and only one on a Hr- 
tree. A few nests hud a ft^w feathers as lining. My photogra])hs show 
two typos of nests~one high up on a>hin cherry tree, and the oilier 
placed on a thin bough of chestnut tree. 

505. Campophaga mklanosohista.—T he DuPk-grey Cuckoo 

Shrike. 

Birds not rare, especially at Murree, but nasts very hard to find; they are 
very small for the bird and always at the top of very high trees. At Murree 
in 1908 I found 8 nests w'ith young birds in beginning of duly. This year, 
1904, 1 procured one nest on 20 ill May 1904 with one fresh egg. 

518. Oriolus kundoo.—T he Indian Oriole. 

Oomuum near Murree about 5,500 fee\ I saw some nests, but did 
hot take tbom down, 

519. OriolUS GALBUi,A.“The Kuropean Oriole. 

On 18fch June 1903 1 found a nest of this bird at Murree with 2 
much incubutcd eggs. There is no doubt about the identity, as I shot 
the male otf nest, and as it seemed different, I shot 8 males of Orklun 
kmdoo and compared them. Nost in a similar situation to Oridati 
kund (^0 \ one egg hod brown spots instead of Waok. 
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544. Tkmkvhohus PA<iOfMBUM—Tho Bluck-homlod Myna. 

liaro. I of)tai!io(! ono ii«st, nhooting thn bir<l hnlow Dungagnli about 
5/J()0 foot (^bvation. This is tlio only onoasion on uliicli I Haw tlu^ bird. 

.549. AoBiDoruBBKs TBime.—Tbe Oominon M\na. 

('Oimnon ail round Murroo, but noun at < Ihangla or Dungagalis : iVoni 
tln^ it a()])nars tho bird dUoH not a>c<md tbo IhUn above 7,000 ft. 

552. ^IriTioPtSAR FUHOUH.—The Jungle Myna. 

(\)Uunon round Murme, but like the last, noiu^ at ('hangla or Dunga- 
galin. 

558. IIkmIUHHLIOON kibiBXi’A.—T he Sootv Flyeatoher. 

Very rare near Murree, but common aip)ve 8,000 feet. 1 lianlly 
went a day into the higher liillh without seeing 2 or J |)airs. The nests 
are, however, difficult to find, and Hituation Njirious, often against side of 
u tree trunk witliin rea<?h of the hand, an \ just as often 40 f(*(d up a 
fir tree routing on the bough some distance from tref^ trunk. I obtained 
Home 12 or 13 nests during June and Juh thi'. vein (1904). 

5(»8. CyoRNIS 8UrnR0UIAKl8.--The White-])r(»wed Blue Flycatcher. 

(k)nira(m everywhere. I could havt» taken anv number ot in^st^^ 
I wished botli at Murrec^ an<l the (Jalis. 

579. StopaKOIa MKtANOPS.— The Verditer Fh catcher. 

Very ({ominon round Murree, but less so near (Hianglugali, 1 saw 
very f<^w birds near Duiigagali, 

592. (JnrxoiOAPA ORyLONKKSie.-- The (IrevJieadf'd Fl%catcher. 

Not ({ommon, 1 saw a few birds roiintl Murree and obtained one 
nest ; they wor.‘ not (amnnon in the GalK 

594, Nil'IAVA sunOxXHA. —The Uufoua-hellied Niltaxa. 

(/ummori round Murree alK>ut (5,000 ft., hut none at either ('hangla 
or I^ungagftlis. Nests diffiftiilt to find. Generally plamnl m a hole in 
th> hank of shivdy nullah, Init 1 have found them in a hole in a tree 
stump and at tin* roots of bushes I once found an egg of Cticuluff 
camrua in a nest of this bird. 

t)04. Rhipipuha ALBIFRONTATA.— Whitc-hrowod Fantail Flycalehor. 

I saw 2 or 3 pairs of these birds anti am sure from their actions they 
hail a nest ni^ar, but as T did not want eggs I did not trouble about the 
nei!»t. 

610, PttAiiNOOLA WAHRA,— The Indian Busli-CJiat. 

Cammon round Murree. I obtained n great many nests there. I 
faw "birds nsiat Pungagalis, hut did not hunt uj) their nests. 
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r)15. Orhioola fbreka.—T b« Dark-grey Bnsh-Chai ■ 

Gammon round Mnrree, (Jhangla and Dungagalis. I also saw thorn 
near the top of Miranjani, 10,000 ft. Numerous nests and on orie 
oomsion an egg of Cucidus ra>*orus^ the Common Cuckoo, in a nest of 
this bird. 

630, Hkkicitrttb macui,atu 8.—The Western Spotted Forktall. 

Common round all tlie hills near water, Eggs taken at Murr^e, 
Changla and Dungagali, 

637. Miorooiohla hooulkri.—T lie Little Ftjrktail, 

Decidedly rare, 1 only saw the lard near Changlagali and ol)hiined 
3 eggs on point of hatching out. Nest and eggs similar to those de¬ 
scribed first by mo in this Journal and 8ul>sequently by Mr. Osmaston. 

638. CuiMARRHORNlS LKaOOCKPHALUS.—The White-ouppoil Ued- 
start. 

Very rare : one nest, was taken by Major K. Buchanan near Changla- 
gali. I did not even see a bird, 

64G, Rhyaoornih fulkjinosus,—T he Plnmho(»U8 Be<istart. 

None at Murree, but common near every mountain stream round 
Changla and Dungagalis. I obtained 7 nests this year (1904) during 
June, Number of eggs vary from 3 to 6 ; general number fotir, 

653, TARstofiR OHRYS.liUB.—The Golden Busb-llobin. 

Very rare. I only saw one pair near Murree and obtained the nest 
with 3 fresh eggs and one of Cucnlus mkrapterui. My collotdors 
found the nest building and informed me. 1 went and looked it up 
some ten days later, ajid was surprised to see a strange bird leave the 
nest 1 hid myself and shot the hen as she returned to her nest Nest 
in a hole in a bank, rather largo, made of dead leaves and moss lined 
with fine grasses. The hole was under a large stone* I failed to shoot 
the male, but saw lum, 

657. Adbluba oakrulkickphala,—T he Blue-beaded Hobin. 

Very rare, only found near the top of Miranjani. The neat am] 
eggs were first taken there by Major K, Badianan, hard set, about end 
of May. This year we were up during last week of May . and found 4 
nests with young ones. Nest in a hole in stump of dead troe exactly 
lumiiai' to one described by Wurdlaw ilamsay (from Major BuchananV 
uoooimt). Eggs also agreed with Wardlaw tiamsay^s egj^s. 


{To he coHiinueiL) 



4*20 


THR ORCHIDS OP THE BOMBAY PRESIDEN(JY. 

Bv O. A. Oammik, k.l.h. 

Part K 

Tho following de^oription?} and romtirkf^, unlosfs othorwiso duly 
spooified, uro not to be tiikew as altogether of genei*al applimtion to the 
order in their nature, beoaufse they are purposely restricted to illustrate 
only tlio orchids found wild In the Presidency. 


Oroliids of every description are distinguishetl with fa(;ility hy the 
most superficial observers, hy a facies intuitively recognized, hut 
diffi(jult to define briefly in words. They mn be conveniently grouped 
into two divisions hy their manner of growth. The first, I'errestrial^ 
comprising those growing with their roots imbedded in the soil and 
depending upon it for nourishment, as do the majority of flowering 
plants; ibo second, Epiphytio^ consisting of the larger proportion 
growing on trees, rocks and similar media, hut deriving their nourish¬ 
ment, not from their hosts, but solely from the air and moisture. The 
roots of the Ititter are usually fully exposed, Tliese are sparse in most, 
but in some form complicated uiassi^s, and they uttaob thmnselves firmly 
to whatever the plant grows on. They have usually a tense, stringy, 
glau(5i>us appotirance, are pale and shrivelled wdien dry, but plump, grefui 
and glistening during the rainy season when viscid drops of liquid 
often hang from their tips. 


In popular language, plants belonging to the first division are fami¬ 
liarly known as Ground Orchids ; those of the second are called Orchids 
par excellence. 

In the first division also the plants are only visible above ground 
during the growing and flowering period. Epiphytes, on the other 
hand, have pseudo bulbs which remain clearly visible all the year round, 
alihongb they are sometiwies devoid of leaves in the dry weather. In 
Uiese the flowers m\y be borne by shoote of the previous year which are 
often leafless, or by growths of the ourreni year but never by either or 
both indiffereiiktly^ Orohids are endowed with tenacious vitality, and 
ti»a life mdividual when allowed to exist under con- 


»sems to be of nplimitod duration. They, however, 
riidily oondikipns> attd lyhare ai^ificiaUy oiilti- 

are ^voured 
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OrohM« are found in the greatest variety and prolusion in tropical 
and sub-tropical regions possesibing a poronnially moist atmosphere 
acoom{)anied by an absence of extreme <{ulil ut any season of the year. 
In India the largt'st proportion of th(» order in found in the valleys and 
plains of tlie Noi^th-eastorn frontier and Burma. In the Bombay 
Presidency the most suitable natural couditiouN prevuil <> \v in the 
forests of Kauara and the Southern Konkan SeAoruI epiphytic 
S[)ecies arc found throughtiut the range of the Ghats and Konkan, but 
they do not extend beyond the bea'^ raintall zone. In the l^eeeun 
proper only a tew terrestrial sjiecii^b are found, and these only in the 
vicinity of water. 

There is yet jinother oIush ot orohul^j, ol whieh we have no rt presen- 
tative, termed Sapn^phyt so called becaube tliey deri\e their nourish* 
inent from de<‘aving organic matter. In these the green coloration is 
absent ami their lein tis are reduced to scale,s differing but litih^ l^rom 
the hrari,^, whieb are th<^ UMUally Muall Iwif-like bo<lie« subtending the 
flowers. 

From an econornicu) point ot view, Orchids are of \ery trifling 
importance. Salop is said to bo produced from the tubers of some, and 
the fragrant and tironiatic substance called Vanilla is the dried fruit of a 
species of orcliid. From an horticultural standpoint, bow(»ver, a great 
number of sorts of oreduds are of extreme value on account of the 
strange forms and beauty of coloration of their flowers, and nmiiy 
piiblicatiunwS buvo been issued dealing w'ith their culture. 

In terrestrial orchids the rooix are invariably awollon anil tuberous 
and are perennial, whilst the part appearing above ground is annual* 
Tlie leav<H either emerge only at the surface of the ground from an 
arrested underground stem, or they are placed singly at intervals 
(aliernatf ) on a more or less elongated stem. 

In epiphytic orchids the stems produced in perennitd hUcoession are 
usually 8im])le but Bometimes branched. In the first case they are 
often bulb-like in form or, if elongate, ar«* more or less thiokeneik In 
the second c ase, where the plants are bram-lied (a rare occtlrriuce) 
the stems and branches are usually slender. Ill all Cases the term 
pseuih-hulb is usually applie<i to the stem, whether long or short. The 
blades of the loaves are of the Monoootyledonous type, having Jowgi^ 
fudimilly pandlel nems with weak connecting mins They diffeTi 
however, from the normal type in possessing distinct articnlatioii 
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wiUi the stem. They vary in oonsUtenoe from fleshy or mevuleni to 
imtiihramus. The fleshy leaves are narrowly oblong in shape, with 
usually an imlented apex ; the thinner leaves vary greatly in shape. In 
position they are always altermte^ l;ut when they are crowded together 
this is a diftioult point to asoertain. In (dongate steins they are usually 
disposed along tw'o opposite siiles of the stem (jiMchoits or two-ranked). 

The jltiwer.H are either arranged in sjnken^ i.e., the axis of the flower- 
ing branch is undivided and each separate flower has not a distinct stalk, or 
they are arrangtHl in when each flower has a distinct stalk. 

These JfpUes or rarenies are in panieten when the main axis, instead of 
being sirnjde, is tlivi<led into two or more separate branches. 

When the flower^ or the parts bearing them (niji^reHcence) appear to 
rise directly from or Ixdow the surface of the ground, the whole is 
calleil a neape, and this term is sometiim^ even up))lied to the inflores- 
onm^e of an orchid irres|>ective of its ]»osition. 

The part wdiich forms the axis or the he{>iirate brauohes of a com- 
pomul inflon^seence is known as pedu^n^le or raeliu ; tlie same term is 
applied to the stalk of a solitJiiw flower when it, of course, forms the 
sole axis. The stalks of individual flowers are oulbnl jmiiveh, Wlien 
flowers are distinotly stolked they are ftedicellate ; w'hen the stalks are 
altogether absent the flowers are mslle ; when only the vestige of a 
stalk is ap|¥irent the flower is .o/W.vAvVe. 

At the base of each flower stalk there is a IkmIv, varying from leaf- 
like to fKiale^like in form un<l also varying in colour, (jailed the l>rarU 
The or fctnlk of the flower consists of a long or short actual 

stalk gradually merging into the cluhshaped and grooved body (tailed 
the iwarp* Tliis latter ultimately Imcomes the fruit and it contains an 
infinite number of minute granules (ochIc,^), which are the smh when the 
fruit dcvelopes. If tlie ovary he cut through transversely it will be found 
to be hollow with the ovules airanged on definite lines on its inner 
surface (plaemtas). When the fruit is ri|>e it bursts into three valves 
Hbemting the mass of light, minute, chaffy seeds. As the fruits of 
orqfaids are neglected in bohmical descriptions no further attention 
need be directed to them. 

Immediately on the top of the ovary (which is thus inferior) is seen 
what ia populariy known as the/o?r^A It consists of six external flat¬ 
tened, leaMike bodies, arranged in two series of three eat^h, called the 
peitimdK The three outermost ar^ more or less alike and tire known 
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as sepaU. Tlie two iiit-erior and latoral, similar to these, are tl)e petali, 
and the lowermost of tins iseries, which is usually very distinct in shape, 
is ittilled the lubeUurn or Up, This often has a sac-like cavity projecting 
downwards from its huse called the and its surface usnally presents 
three distinct parts, two projec^tions of varying shapes on the shies cullcxl 
theW>f s and the terminal or mUUlohe, The (Jciitri^ of the li}K 
is often fnriii^lu‘d with longitudinal grov^es or ridges. 

The oUnitut, stands in the centre of the flower. This is usnully semi- 
cylindrical and (tiirved and flattened on the side lacing llie lip. At 
the top of tlie column is tlie aatlur, the loo^e lid-likt* }>;n't is ihe oper 
and the top of the column itself is sometimes prodiujed into a 
beak or rnsfclltm. 

If the operculum he lilted oil’caret ally with a pii;, the polllnia or 
masses of pollen grains may he seen lying within tlie shallow anther 
eulU, These pollen grains may (uiliere into 1, 2 or 4 pairs of oblong, 
globose or pear-shaped waxy or glandular masstvs. wliicli are free from 
each other or are attacthed hy pairs or fours to a tjtand or a stalk 
(randirle) may intorv(*ne between the ])oIlen masses and gland. (In a 
Denilrobiuni, for example, tle^ pollen masses eolmre in pairs, ouch pair 
in its own anther cell, but they are otlierwise quite free, so that, on 
lifting and removing the opercailum, if cure be not tuk<m. the pollen 
masses fall out ; in yErldes, on the (amtrarv, on lifting tlio oporonlum, 
the glam! will immediately attach itself to the pencil, pin, or whatever 
instrument is used.) 

In front of and just }<eneatb tlie anther is a viscid ca\ity called the 
M 2 (jma> Fertilisation of the ovules in the ovary is efTected by tubes 
issuing from tlie jiollen jiassing througli tlie body of the (tolumn hmgth- 
wise b)' way of the stigma and thus reaching the ovules, 

CLASHIFlCATIOis. 

The first division of Bombay Oroliicls is into Tribes^ of which there^ 
are four. (As this primary classifictation is based on characters derived 
from the jiollinia it is neci^ssary to use a land lens to dihtinguhh tlum 
correctly.) The following are their chief chunicters 
Tribe 1. Ejndendrm', 

Anther cells paralhd distinct. Pollinia waxy, 1 to 4 in each cell^ 
free, or those of each cell cohering at the base by a vfcldi 
apfmudage. 
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Tribe 11. VandeOi, 

AvUher cells usimlly oonfliieut. waxy, in 2 or 4 nitiied 

|)uirs, utincbed to u gbuul \ij u stalk tnilled randfrle. 

Tribe Hi. NaHtieoi^ 

Anther cells distiiutt, parallel* J^Muua granular or powilerv. 

Tribe IV. Oi>hrifdea‘* 

Anther cells parallel or diverging. Pollinia in (nudi cell 1, rarely 2, 
gninnlar, produced below Intt) i^liort tails whi(di are attiudied to a gland 
or to a vast ell lun. 

In tbe first two trilx^s the pollen is waxy. In the first tribe the 
pollinia are either free from each other, or the sc^purute jiairs cohere 
slightly by vi.^jcid threads. In tlie second tribe tlio pollinia, arranged 
in cohering jmirs on u stalk which tenninates in a gland. In the 
thiril and fourth trilws the pollen is granular and powdery. In the 
former the pollinia are distiimt, in the latter they are produced into 
short tails which are utiacheil to a gland. 

( 7h V iUJniinnt d*) 



m 


THE MOTHS OF INDIA. 


RUTPLEMENTARY PAPER TO THE VOLUMES IN 
^"THE FAUNA OF BRITISH INDIA/* 
SERIES m. PART HI. 

By 8IR OKOItGE HAMP»0?i, BAin., k,e,s,. 

{Conilumd from page 216 o/* thu Voluvir.') 

SuIV family Lxthomana. 


Genua Michotana. 

Tyi>«. 

Micbotana, Hmtmn. (7) VI II, p, 183 (15)01) . Fu » ea . 

Proboacifi abaent; palpi porrect, nlender, not reaching beyond the frona ; 
antennas of male ciliatcsd, tibim with the apura long. Forewing wnth the apex 
rounded ; vein from before angle of cel! ; 4*r» stalked ; 0 from upper angle ; 
7*8*9 stalked, 7 from beyond 9; 10*11 frtim cell. Hindwing with vein 2 
from towards angle of cell ; 3*4 stalked ; U absent : 6*7 stalked ; 8 from middle 
of cell. 

1391c. Mickotana rusr a. Hmpsii. AJf.N.H. (7) Vlll, p. 183 (1901). 

Fuscous brown : aMoinon blackish, the anal tuft ochreons. Forewing 

irrf>raied with black ; 
the coAtal area blackish 
towards base; small 
black spots in middle 
and end of cell and 
beyond its extremity; a 
Microfarui/tMCit, $ blackish patch on costa 

just Vieyond middle and another before apex ; a terminal series of black points. 
Hindwing fuscous with indistinct discoidal spot. 

Uahitai ,— Ceylon, Matele (Pole). Exp , 12 mill, 

I4l(k. OviPENMs JUNOHAMI, A,M.N.H. (7) XI, p. S49 (1903) (PI, 

D.f. 18). 

9. Head and thorax while ; palpi at base, aiitonnie, baae of tegula; a 
band across palagia and thorax fuscous ; fore and mid leg* and extremity 
of hind tibi® and tarsi fuscous above ; abdomen ochreous with the terminal 
segments grey, the ventral surface white. Forewing with the basal area orange 
with obIi<)weiy sinuous outer edge ; the rest of wing pale reddish brown 
lieoomiug fi^oous towards apex, the margins white. Hindwing fusooiw, the 
inner area pale reddish brown ; the cilia white. 

MabikU .— Up. Bouma, Byingin, 2,500'. Exp, 20 mill. 

Genus Gymnasura. 

GyMNASUEA, Hmpsn. Cat. Lep. Phal. B.M. 11., p. 425 (10OOX 
Type ( 7 . Turner from Queensland. 
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Proboscm fully developed ; palpi porreet not reaching beyond the frona 

which is somewhat promi¬ 
nent ; antonnee of male ciliat¬ 
ed ; hind tibifie. with the medial 
Hpnw abHoni. Forowing with 
vein It from well be!ore angle 
of ceil; T) from above angle ; 

Gijmnmura tuprobmux ^ G from below upper angle ; 

7‘8*9 stalked ; 7 from beyond 0 ; 10*11 iroe ; male with a small postmcdial Iwft 
of scales below costa* Hindwing with vein 3*4 on a Jong stalk, 5 from angle ; 
b'7 stalked ; 8 from towards end of cell ; wings thinly scaled. 

In the type species from Australia of which the female only is known vein 
11 of forewiiig anastomoses slightly with 12 and veins 3*4 of the hindwing are 
from the cdlh 

Ul9a. Gvmn.\scra TAruoruNA, Hmpsu. A.M.X.H. (7) VIII, p. 184 (1901). 

Ochreous ; abdomen whitiah almve exoept anal inf t. Fore wing with a 
fuscotift Bub-baaal spot on c<«tu ; an ill-defined antemodiai line exenrvod below 
•costa and not reaching inner margin ; an oblique medial line ditfustMl inwards to 
the antemedial line at middle and slightly angled inwards in the submedian 
fold ; two points on discooeUulars ; posimedial,, subterininal aiid terminal seriea 
of points. Hindwing with the subcostal area tinged with fuscous: faint traces 
of a diffused medial line ; a diacoidal spot; the termen tinged with fuscous. 

Habitat. —Cf.vlon, Mat-ele (Pole). E,np. 18 mill. 

1420c. Asuha pasaba insert (syn.) Amra tmdulata, Swinh. A. M. N, H. (7) 
XI, p. bOl (1902). 

I429tt. AftUttA OULIQI IUNKA, Swiuh. A. M. X. H. (7) VJI^ p. 467 (1901) 


(PI. D. t 19). 

9, Head and thorax orange yellow ; vertex of bead and shoulders with 
black points ; abdomen greyish dorsally. Forwing orange-yellow ; a black 
point at base ; an antemedial series of fuscous points, oxcurvid below costa, 
then oblique and with points before H above and bolow median nervure : a 
medial line, oblique from oosia to above vein 1, then bent outwards ; a black 
dUiJoidial point ; the postroedial line highly and irregularly doiitato ; a sub- 
terminal series of black points, the one on vein 4 nearer termen. Hindwing 
Ipale yellow. 

Jaintia Hills, 28 mill. 

1489o. AftOttA piTOCHA transfer to Btigmatofhora. 

Nounjc. 

NptA BRACOTStWA. «. Sp, (Pi, I>. f. IdJ 
Antennm peeimaio. Head and thorax grey mixed with brown ; palpi 
blackish at sides ; tarsi banded with black ; abdomen brownish groy. Fore- 
wlng grey irrorated with fusoous^ very obscure brownJrfi patches at base and 
middle of Qoata; an indistinct oblique brown antimedial line from cell to 
innermargin } an bhliqne medial line with a blaefc point on it below costa and 
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a Hhort black wtreak on median nervuro between it ami aiitemedial lino ; a post- 
medial serien of black points, the point on vein r> displaced inwards, incurred 
below vein 4 and bent onlwards at vein 1 : the terminal area rather brown with 
41 grey subterminal line exourved above and below middle ; u terminal series of 
black ])oint». Hindwing whitish tinged with brown ewpecially towards tcrmen. 

9 Without the black streak on median iiorvuro. 

Hahital. —N. Kanaka, Karw’ar (T. K. Bell). Ejp, 10 mill. 

Typo—in B. M. 

A(iAUlHTII)/K 
Key fo the 

A. Forewing with Veins 7*H*‘l*1 (I stalked ... Ku»emia, 

B. Forcwing with veins ‘.>*10 anastomosing with 8 to form 

the aroole. 

a. Frons with truncate prominence with raised rim 

at extremity. .. Chfiotumorpha, 

h. Frons with rounded prominence 

Fyes hairy ... E.nula. 

Eyes smooth....... .. Sarohiyera, 

<J. Forewing with vein b from lb unasiomosing with H to 
form the areole. 

a, Frons with truncate conical prominence with raised 
rim at extremity. 

Palpi with the hair at extromiiy of ‘ind joint 


long ..... Eyocera, 

W Palpi evenly fringed with hair in front.. Mimeu*emia» 

h. Frons with rounded prominence .... Ophthalmia, 

(leilUH ElriKMlA. 

A. Hindwing orange or rod. 

a. Patagia without yellow patches. 

a* Hindwing with the terminal hand excised 

and narrow on terminal area .. Vetfiia, 


lA Hindwing with the terminal hand expanding 

greatly on apical area ..10(14 Latimatgu, 

b. Patagia with yellow patches. 

Abdomen with the extremity of anal tiift 

orange. . Macnluitix, 

lA Abdomen with the extremity of anal tuft black Nipaimd^ 
B. Hindwing black usually with orange ml »|>otsnear tornus 
* a, Forcwing with the suliierminal series of spots curved. 

Abdomen with dorsal orange bands ; Hindwing 
with two orange spots above tonius IWl Adulalrh, 
lA Abdomen without dorsal orange bands 1560 Nigripmwk* 
b. Forewing with suhierminal series of obliquely placed 

white points. Ktyriia, 
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156(), Eubkmlv vktula. 

Tho typical fx>rm from Java only has the Hubtorminal spots of both wings 
yellow. 

i!>ubHp. 1./o<<^»VtfWjc lofifj— hijwjafa^'Wik, Journ. Linn, See. Zool. YI, p, Hi> 
Druce A. M. N. H. ( 0 ), XIV, p. 23 
Has tlic Robterminal spotn of both wings w’hite. 

Assau ; Malacca ; Philippines ; Borneo. 

Subsp, 2. cornmuniH. 

Haw the antomeilial ami iioatmedial apols of forewinj} bIm) white or oehreouK 


white. 

/W>r7a/,-“Khawis ; Cuchar. 

U>b3. Kdsr.MiA VI vct'LA'iiux, Westw, Xat. Libr. Exot. Moths V. p. 8H, pi. 2, 
f. 3 (1H41 Boind. 

ErsKMiA Nil*Westw, Cat. Or. Ent,, p. b7, pi. .33, 
f. 1 (1848') nee Westw. 1841. insert (syn.) Enmnia weaiicoodK Kirby Allen’s Nnt. 
Libr. lll,p. (ir. (1K1I7;. 

(fOnUH CmiLOXOMOliVHA. 

ir>b7. CWKLoNdMOlUMl V .lAl’oNA, Motsch. Et, Ellt. JX, p. 2\) (I8b0). 
rillivoitipK, Bull. A M, N. H. (4) X\ . p. 141, pi. 18, f, 2 

Habitat .—Javan ; W. (’hina. 

Subsp. 1. Fore coxie with whitish hair in frimt; hind coxa', with orange haiiv 
abdomen without lateral, sublateral, and ventral black spots. 


BhVHMA, Hsipaw, 

Subsp. 2 austfiM. 

Fore and hind coxa* with orange hair ; alnloniBn with the lateral, subJateraf 
and ventral spots small; hind wing with the spots beyond the cell and on inner 
area conjoined, 

Hahiiaf.—AHHAM, Khasis. 


Oenns ExsrLv. Tf/p^, 

Eiftmla, Jord, Xov. Zool. Ill, p. 35 y Htlb).... ilentatri.r. 

Proboscis fully developed ; palpi upturned, the 2nd joint fringed with long 

hair in front, the 3rd 
well developed, near¬ 
ly naked and some* 
w'hat porrect ; frons 
with slight rounded 
prominence ; o y e s 
somewliat hairy; 
antennGc almost 
simple, slightly de- 
Emtla dmkttrh ^ la tod towards ex¬ 

tremity. Farewing with vein 2 from long before angle of cell ; 3 and 5 from 
close to angle | 6 from vippeir angle ; 9i0 anasiomising with 7*8 to form the 
areoilejll from eell. Hindvring with veiua 3*4 from angle of cell; 5 obeoles- 
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cent from mUdl© of cii«oocoHulw« ; 7 from upper angle ; abdomen of mile* 

with protrnsible lateral tufts of long hair from 4th segment. 

A. Hind wing orange with black discooelhilar patch and 


terminal band...*.. ifioS dmtairh, 

B, Hindwing black with blue terminal band.* 155t5 vietri^r. 

Genus Scim^biokra. Tyiie, 

ScroUgera, Jord. Nov. Zool. Ill, p. 37 (1836) .. atmirU, 


Proboncia fully developed ; palpi upturned, the 2nd joint fringed with longhair 

in front, the 
3rd well 
d e velopod ; 
frona with 
small round¬ 
ed promi¬ 
nence ; an- 
tennie al¬ 
most simple 
and slightly 

Scrohigftra amatrix ^ dilated be¬ 

fore apex ; tibise nearly smoothly scaled ; claspers of male large and tufted with 
hair, forewing with vein 3 from well before ange of cell ; 5 from above angle ; 6 
from upper angle ; 9*10 anastomosing with 7*8 to form the areole ; 11 from cell* 
Hindwing with veins 3*4 from angle of cell; 3 obsolescent from middle of disco- 
cellulars which are angled outwards at its origin; 6*7 from upper angle ; male with 
a fringe of long black hair on upperside in discal fold, in and beyond end of cell. 

A. Hindwing with orange band In both sexes. 
a, Forowiog with four yellowish spots beyond the 

cel) ... 1552 ama^r^* 

h, Forowing with yellowish bar beyond the cell ...1551 pnmma^ 

3. Hindwing without orange band in either sox, 
a. Forewing with medial series of yellowish spots 

and four spots beyond the cell.*.....15r4 ruhaiMa^ 

h. Forowing without band or spots .1555 IXboiimrffinaiii* 

1553, HcROBKiKKA HKsPEuioiPKH, Wlk-j>whj/ir«, Butl. » from Borneo only. 
1555, SciiuBiuEitA ALBOMAur.iNATA, insert (syn,), E^mia catidide margimta, 
Pouj. Le. Nat. XllJ, p. 143 (1891). 

Sabsp. 1. fiaviciliata, Boisd. Hev. ZooL (8) ii, p, 104 (1874). 

Agari9la Jimhriata, Boisd. Hev. Zool. (3) ii, pi, 8, f. 1 (1874). 

Both wings with the cilia very pale yellow, 

IIahiiat.--Vmu pfin eb. 

Genus >E(JOORttA. 

Sect. L Forewing of male with a well developed grooves of ribM hyaline, 
mombrano below costa beyond middle, a clicking round being ptoduced 
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flight probably by friction with the tai’Kal Bpinejs; the veitw Rtrongly down- 
eorved, 

IfiTT. AegOCEUA THIPAUTITA, 

Sect. IJ, Forowing of male with slight traces of a groove below costa beyond 
middle, tho veins slightly curved downwards. 

A. ForewiiJg with wedge nhuped fascia beyond the 

cell ........1578 rm«b’<i. 

B. Porewing with oblique transverse luniilate band l)eyond 

the cell.... *......15711 himando, 

1578. Aegocera vicxmiA, 

f/fircrt I", Head smooth giabr<»us red ; body yellow-green irroratod with 
black ; a lateral black stripe with an interrupted pale yellow crenulate line above 
it; the dorsal area with delicate transverae black Btrim and with black »uffu»ion 
on alternate somites ; the penuHiiiiale somite with four red tubercles on dorsal 
area and smaller lateral tubercles; a few short light colored hairs on vides : 
prolegH red (W. H. Campbell). 

Crenus HlMF.E'fti'MlA. 

A. Abdomen orange with black doraal patch at base. 

a. Hindwing with tho cilia wbite4ipped .........1584. alhivijta, 

5. Hindwiug with tlie cilia not white*iipped except 

at apex ........1583. cey'onim. 

B. Abdomen banded black and orange, 

n. Abdomen with the two basal segments band¬ 
ed with orange...1582, imhrn. 

h. Abdomen with the two basal segments black. 
a‘. Abdomen with black bands on medial 
segments ; hindwing w ith orange patch 
on base of inner area usually present ...1581, fmmUx, 
h\ Abdomen without black hands on medial 
segments; hind wing with creamy patch 
below the cell... ..1581. a. davithonL 

0. Abdomen blackish with the anal tuft orange .1580. acenmut. 

Gemis Ophthai.mis, 

Hilbn. Vers.^ p, Itld (1827) .. .. UncM. 

Pri$kdt0r(m, Katseh. Knt. Naehr xxi, p. 34l> (1805) .. eHopia, 

Probosois fully developed ; palpi upturned, the 2iid }omt roughly scaled in 
front; the Bud long, naked. Jtnd somewhat porreci; frons with rounded 
plxmiinenoe; antennao almost simple, slightly dilated iouards extremity; 
peotua and tibi® neatly smoothly acaled ; abdomen with slight domal ridges 
of hair or smoothly soaled> the claspets of male large, protiusible lateral tufts 
of long hair from has*. Fomariug with veins 3''4 from angle of cell; 5 from 
ahote ahglk; d from upper an^e; 9 Inmi 10 atiaaiotnosing with 8 to form the 
areble ; )1 from UNdifUig with rein t from well before angle of 
'd: ■■■• ■; ' ^ '' ' ' 
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cell, 11*4 from angle ; 5 olmoleHccnt from miildlc of discocelUilars ; G*7 from 
upper angle. 

1508. Ol'HTUALMlH FCNKimiR. 

Subsp. 1 Leach. Enlom. xxiii, p. HO (1800); Oberth, Et, Ent. 

xvi, p. 8, pi. 1, f. 4. 

Forewing with the white markings larger, Ihe spot in mithlle of cell 
triangular; the bluish markings at base, in Riibmedian interspace, and the 
poatmedial and subterminal sericn more developed. Hindwing with a black 
discoidal band sepaniting the spot beyond the cell from the white patch in colL 
i7a&»7a/. - W. China. Exj,. ^ 72 9 HO mill. 

The genus Zamrra V^elongs to the No^^ttfidu. 

Family Nocmint:. 

K^y to the ml>-favyUie)^^ 

A. Maxillary palpi absent. 

a. Hind wing with ^cin 5 ohsolescent from or from 
just below middle of diHcocellnlarH, 


aL Mid and hind tibi{e,i»r hind tibiie only, spined... . 

Id. Mid and hind tibk^ not spined. 

a'. Eyes hairy.. ......... Hademni*'. 

h'\ Eyoa not hairy. 

a \ Eyes wdth long overhanging cilia. ChfCtflLavo, 

b'K Eyes not ciliated ... Acronyidiwr,. 

h. Hindw'ing with vein 5 well developed. 

«L Palpi with the 3rd joint hliint, 
a\ Frenulum of femaio nimple. 

a’\ Abdomen with lateral anal pencila of hair.,, Euhlimni. 


/P. Abdomen without anal pencils of hair ; 
forewing witli tufts of raised scales in 

cell ..* .... Sticfojderincf. 

h^. Frenulum of female multipde. 
aV Hctinaculum of male bar-ilmped. 

Forewing with tufts of raised scales in 


cell .... SarrofJirtpmf^ 

h\ Forew'ing without tufts of rained scales 

in cell .... AcofUiam!. 

h\ Uctinaculum of male not bar*-«haped. 

u\ Mid tibiio spined .... CutocaUnu, 

L Mid libiic not spiiiod. 

a‘\ Eyes hairy.. Mominu. 

h \ Eyes not hairy. 

a\ Eyes with long overhanging cilia ... Pb/wwmr, 
Eyes not ciliated. 


a\ Hind wing W’ith vein 5 from clo^e 

to angle of celh strong....*,..,,.. Nocliiim'*. 
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h\ Hindwing with vein 5 from well 
above angle of cell, rather 

weak . Ermirianm^ 

bK Palpi witfh the 'Jrd joint aciiminaie . Hupminw, 

B. Maxillary palpi present . Htjhlainm, 

Sub-family Aouotina. 


ProboHci« usually well developed, Aoraeiimes aborted ; palpi usually short, up¬ 
turned or porrect; frolls roundtjd, often with rounded prominence, HOinetiroes 
with corneous plate below it, or with corneous procoHses of various forms ; 
eyoK naked, Bometimes overhung by cilia, in Triehanarfa hairy ; antonna? usually 
ciliated, often pectinate or serrate ; head and thorax clothed with hair and scales 
when there are iiHuaHy crests on pro-and meta-thorax or ridge-like dorsal crest, 
or clothed with hair only ; tibia? more or less spinose, all the tibia? being usually 
stiongly spilled, in others the spines are reduced to ono between mid ami 
terminal spurs of hind tibiae; abdomen rarely with dorsal crests. Wings 
usually brood, H<imotimes rather narrow*, the termen r^mnded or creniilate ; 
forewing wn'th Vein 1 a. w'eak, not auHstomosing with 1 b.; 1 c, absent ; 2 from 
middle of cell; *1 and o from near lower angle : from upper angle ; V from 10 
anasbimofling wdth 8 to form the areole, 7 from the areole: 11 from cell. 
Hind wing with veins 1 a. and b present, 1 c. absent: .-*‘4 from low’or angle of 
cell ; o obsolescent from middle of diseocel hi Ini's ; 0*7 from upper angle or 
shortly stalked ; 8 arising free, then bent down and touching the coll, then 
again diverging. 

Lurcn. —Smooth, the warts with <'uo hair ; all the prolegs present, the 12th 
somite with dorsal hump. In the Heliotlo>^ group they usually feed on flowers ; 
in the Aifr0Hn group they often hide in the earth by day and emerge to feed 
at night; the perfect insect of the fonner often Hying in tho Himshine, whilst 
the latter are pui'cly nocturnul. 

Pupu buried in tlie earth, of which it forni** an agglutinated cocoon. 

Ki’y tu the Oeneea, 

A. Fore iihiie with spines or olawrs. 

0 . Frons with prominence, 
a\ Frontal prominence rounded in front. 
a\ Frons with corneous plate below the prominence. 


n’'. Fore tibia? spirted at sides ... Melki^ptria, 

h^. Fore tibia? not spined at sides. 
a*. Forewing rather short and broad, the 

apex rounded .... Hwjhuta, 

h*, Forewing rather long and narrow, the 

apex Bomewhat produced .. 77mom. 

Froos without coniconH plate below the 

prominence .... CMoridta, 

IP, Frona with truneate conical prominence. 
a\ Fyei small and rcitiform.*...,.. 


Orosaf/rods, 
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/>’, Eyes large, raundeH. 
a®. Fore tibia) short with three long clawia on 
itiiior side at extreintty and short claws on 

outer side ..... 

/>\ Foro tibioB spined and without claws 

c\ Frons with slight vertical ridge .... 

h, Frons without prominence. 

Head and thorax clothed with hair only .* 

h ^. Head and thorax clothed with hair and scales 
and with more or less developed thoracic 
crests. 

Prothorax with ridge like crest ..*. 

Prothorax with spreading crest. 
a\ Abdomen dorsally rather flattened, 
a*. Forewiiig narrow, the margins swb^ 

paiallel .... ... 

b ‘. Forewing broad, triangular.. 

Abdomen not dorsally flattened.. 

B. Fore tibiie, without apines or claws. 
a, Eyes hairy. 

. Eyos small, ranifonn...... 

Eyes large, rounded,.... 

h. Eyt)s not hairy’. 

a*. Frons with rounded prominence with corneous 

plate below it...... 

b^, Frons obliquely rounded, with slight roughened 

prominence at extremity.. .. 

^. Frons smooth. 
a^. Mid tibiae spined. 

Eyes ciliated; thorax clothed with hair 
only 

a ^. Palpi long, upturned, the 3rd joint porreei 

Palpi short, obliqiio .... 

7>‘\ Eyes not ciliated. 

a^. Head and thorax clothed with hair only. 
//*. Head and thorax clothed with hair and 
souIpk. 

tf ^ Abd ora en dorsally flattened. 
a'\ Palpi with the 3rd joint long and 

naked .... 

Palpi with the 3rd joint short and 

slightly hairy below .. 

h\ Abdomen not dorsally flattened 
h*. Mid tibise not .*)pined..^,„...,... 


MimigroU^* 
Euxt>a. 
FMa. r 

EpiMa, 


Richia, 


Agroiii, 

Lgeuphotin. 

Trifihamrta, 

Triehmrok, 

Adimra, 

NeuroU, 


Paraxie$Ua. 

hochlara. 


Epilecku 

Euroh, 

ProiagroUi^ 
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UenuH Tuicuanarta. 

Alu, Stand. Steti. Ent, Zeit, 1882, p. 4‘.) (nee. Loch, 

1877) .... pickiL 

Trichanarta, Umpm. Moth», Iiid., iv, p. 507 . Macmm, 

Sect. II. {Triehamria). Antonna of wale ciliated. 

1019,<1. Tuichanaiita i^vnACENflis. 

0onu8 KacjhcVa. 

A. Fore wing with dentate postmedial line .. pfrd^iiala. 

It, Forewing with poatmodial «erie» of black points. 

a. Forewing with diacoidal apot, no funcona faKcia on 

medial uorvure.... confArtimma. 

h. Forewing without diacoidal spot, a fuBooun fafcia 

on medial nervnre and vein 4 .. ptrMnaia, 


16196, Ragwuva iM>Rni:sTATA, Hmpsn. Cat. Lep. Phal. B. M., iv. p. ?.0,pl. 
/i5, f, 11 (1903). 

Hoad and thorax ochroous mixed with black ; abdomen ochre<nis. Fore* 
wing ochreoua, suffused with rufous along median nervure, between veins 2 and 
.5 and beyond the postmedial line ; a highly dentate fuscous antemedial line; or¬ 
bicular small, round, whitish with fuscous outline and centre ; reniform fuscous, 
with irregular outline; the postmedial line strongly bent outwards below costa, 
then highly dentate, cxcurved to vein 4, then oblique and defined by while on 
-outer side ; some pale and black marks on apical piirt of costa and a terminal series 
of small black lunules ; cilia fuscous with a pale line through them. Hindwing 
oohreous white with ill defiued fuscous p<>stm©dial lino between veins 4 and 2, 
and slight dentate brown terminal marks on the veins towards apex. Underside 
-of forewing with the reniform black, a currod fuscous postmedia} band. 

9, Hindwing with the terminal area suffused with fuscous. 

B. Africa, Kikuyu ; Burma, Myiogyan. A\rp. 22-24 mill, 

1619. KaQHUVa CONKRUTiaSlMA. 

1619c, BAGHrvA rgusTRTATA, Hmpsn. Cat. Lep. Phal. B. iv, p. 32, pi. ttb, 
f. U (1903), 

Bead and thorax oebreous tinged with brown ; abdomen ochreoim, 
Forewing oohreous ; an obscure diffused fuscous laimia along median nervure 
and above vein 4 to termen ; antemedial black points on median nervure and 
vein 1; a curved poeimedial aeries of black points on the veins ; a minute black 
streak on ooaia before apex aiicl a terminal series of points. Hindwing 
^hrepiw* 

Mubikxt “--PuNaAn, Kangfa. 30 mill. 

Genus OiiLottioRA, 

Typ^^ 

0hir<dsa, Weatw, Jai^ine^ Kat Lebr. xxxvii, p. 198 ^1841),. rfrmeng, 

Gtt ...* vir^seeng, 

Proe. BpL Soc. Phtl.» iv, p. 328 (1865) ptfmdom, 

.. iUiHtma. 
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Froboicift fully developed ; palpi oblique, fritjged with roug:h hair in front 
and exiondiuj? to juwt beyond frona, which ha« a rounded prominence f eye* 
^argo, rounded ; autennte ciUatod ; head and thorax Bmoothly clothed with hair 
and atjales ; foro tibifie apined at iiideB and with slender apical pair of claws ; 
mid and hind tibiaa spined ; abdomen smoothly scaled. F(»rt w iug with vein 5 
from near angle of cell ; Ti from above angle; fifrom upper angle; 9 from 10 
anastomosing with H to form the areole ; 11 from cell. Hindwing with veins 8*4 
from angle of cell : 5 obsoleHcent from middle of discocellnlarM ; «)*T from upper 
angle. 

iBelioiflteilm), Forewing of male With the costa ilikted and thick¬ 
ened at middle with an cilipticul patch of ribbed hyaline membrane below it 
and a more ebmgate patch in the coll; the subcostal nervure bent downwards 
-and the veins from its extremity distorted. 

A. Hindwing with black fuscite in submedian fold and on 

inner margin ...... traiuloctiu, 

B. Hindwing without black fasciie in siibmedian fold and 

on inner margin... htjalotiticta, 

1005. ChL ouim:A tk vnsi tcens. 

1005. a, OHLOUinnA HVALOSTtn A. 

Scot. IL (Chlori(ha\ Forewing of male nonnah 

A. Hindwing with large black discoidal spot.. i/ijmarfu, 

B. Hindwing without largo black disouidal spot. 

a. Fore wing with subterrainal black point above 
tornus. 

Forewing w’ith prominent dark marks on costa 

above renifortn and at postmedial band. jteliijjera. 

h • Forewing without prominent dark marks on costa, tiuhirfera, 

h. Forewing without subterininai black point above 


tornuM. 

a' Furewing with the postmedial line indistinct 

and strongly dentate ... oholMa. 

W Forewing with the postmedial line distinct, 

double, and hardly dentate ... amtUa, 


1001. a. Chlouidea mjWKA. Linn. Syst. Kat., xii, p. 850 (1700). Esp. 
Schmott,, pi. 172, ff 1-8 ; Hfibn. 8ainml. Eur. ftchmett Noct, f* 
8U ; Dup. Lop. Fr., vii, pi. 119^ f, 2. 

Ueliothh mariHma, Hrasl. Ann. Hoc. Ent. Fr. 18'5, p. 08, pi. 7, 

„ ^p^rguiariii', Led. Koct, Eur. p, 230 (1857). 

„ adaucta, Butl. Ill. Het., B,M. IXI.,p, 19,pi. 45, £. 4 (1878). 
Head and thorax palc*«brownish tinged with olive ; aklomen olive^^rey 
irrorated with black, thickly on dorsal surface, the anal tuft tinged with rufous. 
Forowing pale olive-grey ; the sub-basal line ropresented by black points below 
«03ta and ceil ; an indistinct irregularly dentate antemedial line ; the orbicular 
usually represented by three black points in the form of a triangle ; renifom 
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iiidwiinci or prominently black with black pointH round Hh edge ; 

an mdistinct dentate medial lino from cell to inn<-r margin often with an 
obikjuo Hhado on it« inner edge to the antemedial lino at inner margin ; the 
poatinedial line indiatinct, dentiiU\ with black p(»int8 on the veinn at cxlremiiy 
of teeth, bent ontwarda below costa, angled iiiwarda aliove vein h and incurved' 
below vein A ; a brown hand l»etwoeii the poatmodial and aubtoTminal line* 
liolow vein d extending to the medial line ; the aubterminal lino pale with dark 
mark on its inner side at coata, and points on the veins, slightly angled outwards 
at vein 7 ami incurved below' vein ; a terminal scries of black points or spots. 
Hindwing ochroons white ; the inner and costal areas suffiiw^d with black ; 
a larg(^ black discoidal spot ; the terminal area black, its inner edge angled 
outwards at veins 4 and 1 and meurvod between those points; a biclcntatc 
pale subcostal patch between veins 2 and 4 ; cilia white with fuscous line 
at base b^wards apex. Underside whitish ; forewing with the basal half 
of inner area, the orbicular, reniform and postmedial hand black; hindwing 
with tlie markings of underside showing mdistinctly through. 

Europk : CaNakxks ; Svhia ; K. Tuukistan ; Amcki^nd ; Japan : 
CinvA ; Pt'nmai?, Hnnea, Kashmir, Sinde Valley, Dras. Erp. mill. 
lOO'i. UHU>RinEA PXLTIGKRA. 
ir»d:h Chu>r{|)kv nuuiokiu. 

Idol. Uici/nunEA onsoLETA, Pabr. Ent. Syst. B.l, p. 450 (1705). , 

Noefm arrmgera, Hhbn. Samml. Eur. Schmett, Noct., 1*. 370 (IH2T). 
nelioHmpulv^froM^ Wlk., Xi, CBIH (1057). 

„ Wlk., xi, 000 (1H57;. 

ThalpophiUirubrmrm, Wlk., xv, 1082 (1858). 

IhUoifm HuiformU^ W^llgrri. Wiwn, Ent. Mon, iv, p. 171 (18<>0), 

„ pmrtigfira, Wllgiii, Wien Ent. Mon, iv, p. 171 (1800), 

,, umhtVHm, (lrot<\ Proc. Eni, Soc. Phil , i, p. 210 (18(i3), 
loot, /i UiiLomoFA ASsrLTA, Guen, Noct, JI, p. 178 (1852). 

Eelioikh Wlk, xi, 080 (1857). 

„ mparaUit Wlk, xi, (501 (1857). 

Moore, P. Z. 8., 1881, p. 002. 

Head and thorax orange tinged with red-brown; fore tibisa brown above ; 
abdomen orange ; torewing orange tinged with red-browni, the veins rnfouw ; a 
doable ct^yeil solMbasttniue from eotrta to submedian fold ; the antemedial 
liim double^ etro^l^ Weaved, the inner line iinUst-inot; orbioulnr and reniform 
with dark cenims mxd brown outlioos, the former round ; the medial lino 
oblique ft!om imsta to mi^ian nervnre where it is angled* then incurved; the 
imetmedkl line double^ ben^ costa, slightly kenrved at ^«oal 

fold^ incurved Mow vein 4 wtd with its inner line minutely waved and slightly 
angled outWArdaat vein 1, the area beyond it brow^niah to the wibterminal line 
whioK is angled ontwarda at yaia ^/ dentate inwards to the postmedial line 
at veins atd oattrards to lerimau at yeiiis 4.8.2; cilia mfons. Hindvrhag orange^* 
yellow ; the «pea ^oa:d^;y blacfe with somewhat f ixiuoua inner edge 
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with posirocdial litio Lefor© it betwetii v©*ii» 6 find 2* l.iid©iwjd< of fti^* 
wing with the orbicular and reniform black both wings with bUokiah land 
beyond the poattnedial line except on inner area of forewing and ooatal area 
of hind w mg. 

Hahitat.—W. Armcx ; Japan ; Oobka ; t’HfNA ; Fokmoba ; Ponjab Knlu, 
Snltanpur, Allahabad ; Bun an ; Bombay ; Ceyi.on ; BriiMA, Hsipaw ; Java ; 
Avstbaua ; Samoa ; Tauti'I ; L’7<. 24--')<> mill. 

Larra, Hmpsn. 111. Hot. B M. ix. p.l'-J PI. 176. f 22. 


Ocnun MI LiruKii lU V. 

Iliibn. Verz., p, 262 . 

CanOitjtuha, —Bull TrauR. Eut. Son., p, 40() 


Type. 

jHjllkUt, 



Melicltptria $ i 


Proboscid fully developed ; palpi oblitjuely porreot to pjst beyond frond, aud 
alifhtly fringed ^ith hair below ; frona with rounded prominence with eomeotw 
plate below it; eye« large rounded; antennie of male ciliated ; head and 
thorax smoothly clothed with hair and Hoales; fore tibiw abort and broad: 
with long curved claw and two spincit on inner aide and shorter claw or spine- 
on outer; mid and hmd tibi® epined. Forewing with veins 3 and 5 from 
cloae to angle of cell, 6 from upper angle ; 9 from 10 anastomosing with 6 to 
form the areole; 4 fi*om cell. Hindwiiig with vein* 3*4 Irom angle of celf 
5 obsolescent from middle of disooeeUnlars; 6*7 from upper 4ngie. 

K^ct. II, {^M^icUptna). Forewing of male without glandular swelling on 


costa. 

1604. >It:unJKiT*Tv scutosa. 

Genus TiMOftA. 

Typfo 

Tiniora WIk., ix, 132 (1856).. .*... Hn0ya{tmU^ 

Sophaga, Moore, ?. Z. 18B1, p. 362 .....* 

Dorikn, Mooro, P Z. S,. 1H81, p, 36.3....* 

Moore, P.Z. ft., l«H1,p,atU .©.. mdlata. 

Moore, P. Z, S,, 1881, p, 364.. 

CfAruhetm^Moor P. Z. ft,, 1881, p, 816 .... **., hnc$ol(ii0^. 

SMajiea,<}rvte Gao. Bnt. xv., p, 4 (1883) .. , Julia, 


Pfobosnis fully developed; palpi porroct to just hayond from 4h4 friug^ 
irith hair heb>w ; frous with roundel prominence i^ith C 0 mt^ol!« pJaiO 
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it; large, rounded ; antennie of male eihated ; head and thorax clothed 
Vfiih hair and itoales; fore tthite abort and broad, with long curved claw <m 
inner nido and ahort claw on outer; mid and hind tibito Hpiiicd; abdomen 
>»moothly scaled. Fore wing rather narrow, the apex ttomowhat produced ; 
vcin<» Band 5 from imar angle pf cell; d from upf»or angle ; i) from 10 anaatomoB- 
ing with H to form the areole, which ib long and narroiy ; 11 from cell. Hind.* 
wing with veinn B*4 from angle of cell, rarely atalked ; 0 obaoloacent froin 
«nkldle of dmcoccllulara ; 6*7 from upper angle. 

Sect. Tl, Forewing of male without glandular swelling on eoffta. 

A. Hind wing of male with veins B'4 atalked. 

1618 . TimOua pora. 

B. llindwing of male with veins B*4 from cell. 

a. Forewing with oblique poattnodial pink band with 

white poinfca on it .. ... ... decor(iia. 

Ik Ffirewing without poatmedial pink hand with white 
poinU on it, 

a*. Fore wing with terminal aeriea of black point*, 
rt*. Forewiug with dentate poaimcMiial line, eimaia. 

h\ Forewing with curved poaimedial aerica of 

pointH . ... ... anrcola, 

h *. Forewing without terminal aericK of black pointa. 
a , Forcwmg with curved postmedial series of points, 
o’*. Forowhig not irroraU^d with black, 
a^. Foreamg golden i^cllow with fiery red 

Htreaks on the veins .. 

h\ Forea'ing yellowiali, the costal area 

tinged with pink, the inner area with 

fuacoijR ........ mtfta, 

Forcwiiig irroratod with black .... irrarahi. 

Forewing without postmedial sories of pointa. 

Forewing with black point at upper angle 

of ooll ......... .... i$macfdaia, 

Forewittg without black point at upper angle 
of cell. 

a* Forewmg with prominent black fascia on 

median iiarvure .. tiigfhiriafrt, 

(f* Forewing without pmmiuent black fascia on 
mcdjiaii tmrvurc. 

O’* Forowihg with welbdefinad pink fascice 

on ooaUl and inner areas. 

Foraaring with the costal fascia 

hmadvii'* ittuMgUtUi 

h* Fai<etii% w^ith the costal fhseia nwt* 

. tm ...... 
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h'‘ Forewin^ without welMefinod pink 
fascine on costal and inner areas, 
a'' 1^'orewiiig with white fascia in discal 
fold. 

a" Forewing witli the gronnd-oolour 

ochreom ....... fidvia. 

h~ Forowing w^ith the ground-colour 

chestnut ... hkHiaUi, 

<■' Forewing with the groiuul-colour 

flonh-red ... (erracotfu. 

</* Fovewing with the groinnt-colour rose 


pink. 

Fore wing wulb the inner urea not 

sutfuKod with fnKcous . hmfrix, 

h ' Forewing with the inner area suf- 

fused with fuscouM . raAiatn. 


Fore wing with yellowish fascia in discal 

fold . 

a' Forowing with the iinier area sui!used 


with fuscous. 

a'' Forowing with the cilia wholly pink. nuUiphuu, 
/>“ Forowing with the cilia white-tipped 

except .at apex and tornuM. tonla, 

c" F\»rew'ing with the cilia wholly w'hrte- 

tipped .... •. allnMa. 

h' Forowing Nvitli inner area tiot isuiFusod 

wuth fuscous ... moihula, 

r/' Foiwing without f{ISCia in (liscal fold. 
n Forewing ochreouK ... artaamdlfiff. 


Forowing white .... Aohlet/ea, 

TjMOUA l)l‘X:0UATA. 

lf>ll. 'J'TMOKA fllNUATA. 

K>li». Timoka at keola. 

Iftio. 'flMOUA SAMJDNOLHNTA. 

IhU, Timoua I.’NcTA. 

TIMOUA Uti;Oll\TA 

If) 10. TIMOHA mMACt'l.ATA. 

1 dltla. Timoka mohistriata, Ilmpsn. Cat. Lep. Phal 11. M. iv, p. 110, pi, 

t2(Um). 

Head and thorax pale dull brown ; anteniiKc and abdomen w|uii$h. Foro¬ 
wing pale rose-pink ; a black streak on median nervur© extending to jw»4 beyond 
the cell; a broad yellowiah-white lascia below the cell extending beyond 
cell to vein 4 ; a yellowish-white streak in discal fold f tom middle of ceil iO 
iermcn and a slight streak above veins f>7. Hindwing whitiah, the iarmihid helt 
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tinged with fu«coua brown. Undereide of forewing Miffnsed with 
Habitat. —MArm^s, Belgnuin. Exjk mill. 

Ifiil?. TiMOMA tANCEOLiVrA. 

Adimra spiemlmv, Druce, P. Z, 8., 1887, p. 065. 

AdiHuruimituta, Bruce, Biol, Centr. Am, Hot. 1, p, ?»0t, pi. 38,f. 0 (1888). 

U)07«. TiMnKA ntnKJMTATA, Moore, P. z. S., 18HI, p. ,307; Butl, III Ilet. 
B. M. vii., pi. 130,1 iK 

Ouruhma margiuata, Mcwre P. Z, 1881, p. 307. 

Hoad and tegulas ochrooua tinged with brown ; antennai whitinh ; thorax 
whitirth, Hlighily tinged with pink; alKlomon oohreoua. Forewing Htraw-vellow'; 
tho costal and inner ureaa purpliah pink, the inner area more or lesiH strongh 
auilused with fUHoonn ; cilia often pink or tinged with pink at tips. Hindwing 
atraw-yoUow, often more or leiw atronglj^ tinged with furtC(»n«, Underside of 
fore wing often saffnsod with fuacous towards base. 

Hahifut. —Pi;n.ta«, Sultanporo, Kala Paid, 8itnla, Dharmsala Kxp, 20-!l() mill. 

1007*. 'Fimoua flavia. Hmpsn. Oat. Lcp. Phal. B. M. iv.,p, 113, pi. 58, f. 0 

(lima). 

Beivd and thoiMx oohroons tinged with brown ; abdomen i>chreous, Forr* 
wing ochroouM ; the snhcoatal and median nervnrcs and nervules streaked with 
pink ; a white fascia in discal f<»ld from middle of coil to near lertnen with a 
alight fuscous streak below it on vein 5. Hiudw ing ochreons white, rnderside 
of forew'ing with ditfused fuscous stroaka on tho veins. 

Bomiiay, Mhow, Docoan; MaDU^vs Belgaum, WynAd. ^ 

9 2r> mill. 

1600. TIMORA lUVtTTATA. 

16u7, Tmoiu TEitHACOTTA, HinpsH. III. Hei. B, p. 71, ph 144, 

f, 22 (1801). 

Head and thorax dull brown, the metathorax pinkik^h ; abdomen orhn ons 
Forewing doep flesh»rod ; a yellow ish streak in basal half of Mubtnodian ioUi; 
a white fascia in tilscal fold from middle of coll to tormeii, <h fined above and 
below by fuscous streaks; the veins of terminal area slightly streaked with 
white. Hindwing whitc^ tinged with fuscons except towards l>r,s6,and in female 
slightly with pink. Umleraidt^ of forew ing ftiscouH, the marginal areas pinkish. 

"Niuinus; Tiuvanooiu:, Fira /•>/». 30 ii ill. 

1612. TrMoHA mcA'itttx, 

16l2h- Tihoua n aimata. Moore. P. Z. S., 1881, p. :i64. Hmpsn.. Cat, Lep. 
PhlU. » H., I?., p. 1M. pi. m, f. 14. 

Head find thorax pale brownish, tinged witli pink ; abdomen ochreous^ 
HUf^nsed With brown^ the ventral surface whitish. Forewing dull pink, the 
inner half with brown; the costal edge whitish; » white fascia 

through the eoll to termenf attenwsfee at extremities ; e white fascia in basal 
h4f of 4ihbt»edian fold ; the veins terminal area streaked with white ; cilia 
whitish and hrbwn, the ciliamixed with w hits. 

Bndfmide of foiwwtn^ with the gronn^^^ 
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Punjab, Manpuru E»p. 24 miJJ. 

tG126. Timora METAPn^A, HnoipMn^, Cai- I*»p. Phnl, B* M., lir>, 

pl.TiS.f.lC) (md). 

9 , Head and thorax dfiJIhrown, the latter tinged with pink; abdomen 
oohreoua, doraally tinged with fnaooTW, Forewirig purpUah-^iuk, the inner 
area suifuJiied with fnaoona ; traces of a pale fnMoin in disoal fold from middle* 
of cell to near termon. Hindwing faacoua brown; the termen pinkish; the 
cilia pink at ba«e, whitish at tips. iTnderaide of forowing fosoouft except mar¬ 
ginal areas which arc ochreous tinged with pink* 

Beloooiikstan ; Punjab, Mandi. KTp, 28—30 mill, 

lG12c. T 1 M 0 R.V TOSTA, Moore, P. Z. 8., 1888^ p, 411. Hmpan. Cat. Lep* 
Phal. B. M., IV., p. 115. ph 58. f. 17. 

Head and thorax pale ycDow-brown, motathorax and legs tinged with pink; 
abdomen ochreons white, Forowing with the apex somewhat prodneed and 
acute, pink thickly irroi‘aied with darker red; the ooslal edge pale ; traces of a 
pale fascia below base of coll ; a pale fascia in disoal fold from middle of cell to 
towarda temien, narrowing to a p<»int at extremities ; a terminal series of slight 
dark points ; cilia white-tipped, except at apex and towards tomus. Hindwing 
3 'ellowish-white, the median nervuloe and termcn in female slightly snffnartl 
with pink. Underside of both wings pale ochreows, the costa and tennen tinged 
with red, 

Hahitat,— Punjab, Knlu, Bultanpore, DharmsAla. 34 milb 

lGl2f?. Ttmora ALBictUA, Hmpsn. (jat, Lep. Phal. B. M., IV., p* 115, pi, 5H,. 
tl8(U*0ir). 

Head and thorax dull brown, the latter tinged with pink ; abdomen 
ochreouH, dowally tinged with fuscous. Forewing oobre€)U», the costal area, 
except costal edge, median nervule and iiervnles and vein, with diffused pink 
streaks ; the inner margin suffused with fuscous ; the terminal area snffnaed 
with pink ; cilia pink at base, white at tips. Hindwing ochreoua, suffused with 
fuscous ; the cilia ochreous, Undeinide of forewing fuscous, the margiiuil areas 
oohreous, 

IJahitaL —Bikkui, JFJirp. 2G mill 

IGlTa. Timoba mouesta, Moore, P. Z, 8,, 1881, p. 3G6. Hmpsn.Cat. Lap. Phil*. 
B. M., IV., p. 110, pi. 58,120. 

OartAbam mhimaria, Moore P. Z* B., 1881, p, 307. 

Pale brownish oohreous; head and thorax brown in male ; Ug» tinged 
with fuscous. Forewing sometimes with slight pink tinge on costal and inner 
areas ; slightly paler fasciae in discal and submedian folds. Hindwitig paler, 
Punjab, Manpuri; Jiibbulpore, BohiiaV. 'Eap* 24*-^30 mill. 

1617. TiMOJU AKTAXDIDES. 

161T5. Timoua iionoEEUCA, Hmpan. Cat. Lep. Phal. B; Jl,, iV., p^, | 
pi, §B, f. 23 (1003). 

Head, thorax and abdomen white, slightly tinged with 
wings silvery white, the omtta of forewiiig Mighity iinf ed 
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nid^ of forewing with fuecoUB to near tormcn hi‘low fo^ta or 

the median nerruie, or inner margin. 

BaUUU.-^hxiYm^lK ; Maoras, Belgaim*, I^p. 24 mill 

GenoB AnmuRA. 


A, Forewing with the cilia wholly pink .... ••• (hthun. 

B. Forewing wiili the cilia white-tipped, 

n Fore wing largely Hufhiaod with grey and irroraled 

with fu«cou« ..... ati*iii.iOw, 


h Foiwing not «offniiO(l tvith grey and irwmted 
with fiwconH, 

Forew ing w ith the floatiU and inner aroae more 
or leDM prominently snRuaed with ptnk, the 
eihu pmk at baa© ..... marifimth]^. 

, Forowing with the codal and inner arean not 
tinged with pink, ihe cilia ochreoOH at 
ba>^^ ....... tframinm. 

UlUOn. AnmuiiV m'Lom, Moore, P, Z. S., IftHl, p. W. Hmpari. Cat. Lep. 
plml. H, ISU IV., p. m. pi oK, f. 2fi, 

Head and thorax dark red*4»rown ; pectua and legw ochreous mixed with 
riifon« ; abdomen oohreonH, Forewing golden-yellow; the coiatal area white ; 
broad deep pink fanoifle on cowtal and inner areoa ; the ba8o of inner margin 
fu»oon« ; termeu and cilia pink. Hindwing ochreouR, the veins and terminal 
area anttwsed w'ith foscous. Fn«*er«idc of forewing fuscoiv*^ with ochreons 
streak just beyond and below' ond of cell; the terminal area yellow, pink at 
ooflta, 

HaiiUai. —Sikkim ; Khaaia: QrcKRsiANn. />//. 32 mill. 

ir)00. AdIKHRA ATf'lSHONT. 

lOOtl, Anmt liv MAtt(iiN\us, Wile. XII. (I8:»7). 

fhlMU Bold., J4oi«. Nov.» pi. 108, f. 40 

Adimra M!oore, P, Z. S., 1801, p, 309. 

intHh>. AmatiKA arRAMiXKA, Umpan., Ann S. Afn Mu« II., p. 25H (Uh*2) ; 
id. Cat. li^p, Phal B, M.. IV , p, 121. pi r>8, f. 28. 

Pale «traw yellow j ahlea of palpi and frotw, the neck behind tho eyoB, and 
appemide of fore and mid lege reddm>wn. Forowing with t|»e coetal edge white ; 
aomewhat paler atreake in and beyond cell and below tho cell and vein B ; indis- 
tihet dork pointe in and beyond upper angle of cell and a p^ atmedial oeriee 
onrvod from coati. to vein 4, then to anbmediau fold* Hindwing whit¬ 

ish, Mulfnaed with etrawiptilotir towarda termen. 

Wamiund ; Bomraw 3>e«an. Etp. 24 mill, 

Genne taoPHU^UA. 

^iid. Stett. Ent. ZeiA.^ 1882^ p. 89 ..—* n^ridh. 

Broboachi Ittfly developed ; palpi short, oblique, frmged with long hair in. 
fipoot j fr<m« smooth 5 tiyoa tvifbiided j mimmu of male bipeciinated with 
ilpodoi?Ato bramhos to hjJWs ;; hood and thorak olothod with only ; fore tibiw 
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fringed with hair ; mid and hind tibi«; spincd ; alwlomen dorsally clothed wiih 
rough hair towards han© ftTul lutorally fringed with hair. Forevring with the 
apex aomcwhat produced ; voiiiH ;» ami 5 from near angle of coll ; h from ui)]»cr 
angle ; ‘d from 10 anastomosing with B to form the nrcolc. Iliudwing with vein.'s 
.'t‘4 from angle <»f cell; 5 ohsoleseent from middle of discocclliilars ; t)*7 fr(»m 
upper angie. 

Sect. T. Anlerinie of female bipcetiimle with short branches. 

1948. ISOCIILOH.V CHI.OlKft’n.KA. 

Sect. ir. AntenimMif female serratv. 


1047. Isocm.ouA viuiins, .'•Hand, Suit. Fnt. Zei(.. 1882, p. .HO : AIj b. jHoi^ 
Soo. Bnt. Uoss, XVII, p, 78, pi. li, f. 5. 



jAovMora rirkdii ^ 

Iso^hlora albirUla, Alpb. Hor. 8o<^ Eat, Kosm. XXVI, p, 448 (1802): :d. Ronu 
Mem,. IX., p.42.pl l,f. 5, 

Nimigria /uHmrfre.m, Hinpsn., Motlis. lad., IT., p. 285 (1804). 
HabiluL’—^wwMix ; K. 'J’uicki;hta> ; Tiiiiyr; Kahumik. 


(ieuus OuoR.viHurriH. 

Ommfjroiu, Hmpsn. f’at. Lop. Fhal. B. M., IV., p. 155 (1005),,, motitaua. 
Proboscis fully developed ; palpi obliqnoly upturned, the 2nd joint fringed 
with long hair in front, the 5rd moderate, porrect; frons with fcrnnoate conictal 
prominence ; eyes small, elliptical; auteuniju of male minniely serrate and 
fasciculate ; head and thorax clothed with rough hatr ; tibia; npined. Forewing 
rather narrow ; vein 5 and 5 from cltwe to angle of cell; tl from upper angle ; 

0 from 10 aiiastomoKing with 8 to form the areole ; 11 from cell. Hindwing 
with vein 5’4 from angle of cell ; o oVjsolcscent from middle of discocelltilars ; 
0*7 shortly stalked. * 

A. Forewing with the orbicular produced to a point confluent 

with the imiform ......... amphora, 

B. Forewing with the orbicular not produced to a ^oint..,,,. muintdremk, 
IBlOd. OuoH vduoTis AMi'HofiA, Ilmpsu. Cat. Lep. Phal. B, M. IV, p, 155, pi. 

59, f, 17 (llh)5). 

Bead and th >rax grey mixed with, pak brown; togulie with medial 
black line ; abdomen brownish grey, Forewlng grey suflused with pale brow U; 
«fid ftlightiy irromied with fmeogs ; the swli-'hasal line cepmenled by obscure 
black poinis below costa and cell; the antemediftl line indistinct, blackish. 




WE JIJOWS OF ISDIA, 


453 


undslightly angled outwards iu coll and vory strongly above inner margin ; oJavi- 
form «Ughily defined by black ; orbicular and roniforni with brown centres 
and whitish annuli defined by brown, the former produced to a point confluent 
wdth tho latter, the cell bolow^ it sulfused with dark brown ; the postmedial 
line minutely dentate, bent outwards below costa and oblnjue btdow vein 4 ; 
tho sulj-tormmal line whitish, dentate, defined on inner side b;v a Horics of small 
obscure dentate dark marks; a t(3nninal scries of black points ; cilia whitish 
with a dark line through thoin. Hiudwiug pale, sufiused with fnscons brown 
and with a darker terminal line ; the underside whitish with siimiII disooidal 
spot Hiid curved postmcdiul line, 

Kakhmui, Digbii Puss. 15,000'. Exp, 50 mill, 

KHOfl, ()uosA(;u(ms oasumiuknhis, Hmpsn. Oat. Lcp. Pbal, }^. M. IV, p. 130, 
pi. 50, f. -20 (1003). 

Hoad and thorax black brown mixed with m me gn y ; abdenuoi fuscous 



brown. Forowing 
pale brown mostly 
suffused with black 
leaving a pale fascia 
l)(‘K»w costa ; an 
itidistinct curved 


OraHaffrofi^ ('{inhiuirmnix {■ 


HU I ►•basal line from 


costa to Hubtnediun fold : ?be antoinedial iin ' slightly dciim d by brown on inner 
side, slightly waved, (ddique from ooHta to alatve inner margin, where it is 
strongly angled ; cbiviform defined by black ; orbicular and rtniform witJt l>rown 
centres and pale browuj annuli defined by black, the former nuall, j(Uind, the 
latter narrow ; ihe porttmedial Hue minutidy dentate, angled outwards at vein 
7, then vory ol»li«pm, defined on outer side by (uile brow n emitting streaks 
defining the dark veins to the suhtcrmiiial hue, w hhdi is pale, d( fined by 
dentate dark vuarkM on inner side, angled outwards at vein 7 ami cxctirved nt 
middle ; a fine terminal <lark line and line at base of oeiia. Hindwing pale 
fuscous brow'ii ; the cilia white with brown lino at base ; the underside whitish 
the costal and terminal areas sufl’u-ed w ith brown^ a slight discoidiil peunt. 

Kasumiu, Knrdong, l4,diKl'. 30 mill. 


(fcuus MuuAriUOTlH. Eppe, 

dficraijffo/iX ^^tupMU. Oat. Lep, Phab B. M. IT., p. I 4tj (11105) axyUdf*, 
Proboscis rather small; palpi short, oblitjjue, fringed with hair below ; frotis 
with tnmeate corneous proiaiuence with raised edges and curved corneous plate 
below H ; autennui of male minutely ciliated ; head and thorax clothed with 
haiy and «c»le»; forelibiu) ahort and broad, spined at sides, with two long 
curved claw» on iiuier side at exti'emity, and short claw or claws on outer ; mid 
and hiDd tlhisB spiued. Forewing short, the apex rounded ; veins 3 and 5 from 
near au|le of cell ; (> from upper angle ; 9 from 10 anastomosing with ^ W) 
fornt ih^ a^)e; eoUv fi'om angle of cell; 

5 middle df discooellularB ; 0*7 stalked. 
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lijia/’.—MiCR.viKoria AXYUima, Hmpaii, Out. Lap. Phal, B. M, IV., 
<p. 160, l»03. 



MicraffPotia axf/Uih$ J 

Head and thorax ochreons mixed with fusoou^ ; paiagia with a pwrplmh tinge ; 
tarsi with l)lack and ()ale rings j abdomen ochreons tinged with fuscous brown. 
Forewirig greyish ochreous sufluscd with purplish brown ; the veins streuked 
with blackish ; two fine pale streaks in base of cell; the antemedial line double 
the inner line indistinct, dentate and angled stronj^y inwards on subcostal and 
median uervures and vein I; orbicular and roniform small with blnckish centres 
and pale annuli defined by black, the former round, the cell between them and 
arua above it Hutrusod with fuscous black ; traces of iin oblique shade from 
lower angle of cell to inner margin ; the postmedial line indistinctly double, 
dentate and produced to black and white points on the veins, bent outwards 
below costa, incurved at discal fold and below' vein 4 : a terminal series of black 
points. Hind wing yellowish white, the costal area and termen hlightly tinged 
wdth brown ; the underside witli the costal area irrorated with brown, 

IJahifat. — Pdn.iaii. Mean Meer ; 8ini>, Bhug.jE^o’p. ^ 9 rlO mill. 


Oeuus Euxoa. Type, 

Euiioa, Hftbn., Vers., p. 200 (1H27) .. dteora. 

Hhyaeia, Hiibti,, Vers., p. 209 (IH27) ..... Impetu, 

AfimtUf HlUm., Vor»„ p. 219 (1927)-.. decora, 

Meiaxyia^ Hhbn , Vers., p, 223 (1827) .. WWet. 

,/sfiCfirfws, jHubn,, A^ers,, p. 22h (1827) . «»■ oheiinca, 

,<cotia, Hllbti., Vers., p. 22h (1827) ..... omereu, 

Hroth, Httbn., Verz., p. 226 (1827).. nigriemn, 

Agromiiui^ Hubn., Verx., p. 227 (1827>.. .. era$m, 

Hlibn., Vor*„ p. 227 (1827) .... ngeiUe, 

H[ubii.,Voi’z., p. 227 (1827) .... eurmria* 

THrapi/rgia^ Wlk., XXXIII, 711 (Iftib),,,.. porphyrieoViK 

FMgarda. Wlk., XXXm, 712 (1865).... porphyfieM$ 

rUometojiMda, (Irote, Bull. Buff. Soc. Kat. Sci^ P* 

136 (1873) ........ lerhi, 

<>rhifroitHy Stand, Stett. Ent* Zoit. XXXVIII, p. 187 (1877) eiHgttlarie, 
€ameade«y Groie, Can, Ent. XV, p. 4 (1883), Nec. Babee Coi. 

1869...... .......... imrms, 

ParagroU^, PntU., Gan. Ent. XV. p. 4 (1883) 

^fwrizagroii»t Smith, Bull. U« S« Nat* Mui. XXXVHl, p« 

% (1890) mfdUarh, 
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Hhixagroth, Smith, Bull. IT, B, Nat. Mus. XXXVIlI.p. 103 

. tieeiiw, 

Agroth, Httbu., Tent ined .. .. Haetit, 


* ' ’r . .. ... 

Probo8ci8 fully developed ; palpi upturned, the 2rid loint fringed with hair 
in front, the 3rd moderate ; froj^ with truncate conical prominence with raiaed 
rim ; veHtiture hairy ; tibiae strongly spined ; pro- and meta- thorax with rather 
spreading crests. Forewing with veins 8 and 5 from close to angle of cell; h 
from upper angle ; D from 10 anastomosing with H to form the areolc ; 11 from 
coll Rind wing with veins 8*4 from angle of cell; 8 obsolescent from middle 
of discooellulnrs; 6*7 from upper angle. 

Sect, 1. {Scotia), Anlennas cf male hipectinale with moderate branches 
the apioa) third serrate. 

A. Hindwing white, the terminal area more or lem tinged 


with brown, in female only . tegeiit. 

B. Hindwing more or leea anfluaed with brown, oepeoially 

in female ... ... ....... oofticsd. 


1320. Eoxua BiMETO, Sohiff. Wien Ver*., pf. 81. 252, f. 3. a. b. (1770) 
Hflbn Eur. Schmett. Noct., f. 147. 

Nocfm prn-ooa, Hftbn. Eur. Sichmott. Noct., f. 369 (1827) nec Linn. 

., /errida, Hflbn Eur. Sohmott. Noot,,f, 711 (1827). 

Agrotin nieula, Boiad. (Jen. and Ind. Meth.. p. 109 (1840). 

„ dimidia, Zell. Irta. 1847, p. 439. 

„ ticania, Hnen. Noot, 1, p. 276 (1862). 

„ marginal^, Wlk. X, 339 (1850). 

„ o5hM08a.Wlk.X. 340 (1856), 

„ awriw, Wlk, X. 345 (1866). 

„ eOTTHcUi, Wlk. X. 345 (1856). 

„ dentieuloM, Wllgrn. Wien. Ent, Mon. IV., p. 168 (1860). 

,, eon^reata, Wlk, XXXU, 696 (1865) ; Moore, Lop. C’eyl, III, 
pi. 146, f. 7 a. 

„ repHiaa, Wlk. XXXII, 696 (1866). 

„ wrUfieeda, Wlk. XXXII, 697 (1866), 

„ ingruta, Bntl. A, M. N, H. (6) 1, p. 162 (1878) ; id. Ill. Het. 

B. M. IL, p. 27, pi. 29, f. 9. 

„ jmllida, Stnnd htett. Ent. Zeit. 1881, p. 423. 

„ /ttcoaa, 8utI.Trawi. But, 8oo,, 1881, p. 179. 

„ Utua, iwinli. P. ZJA. 1886, p. 444. 

1621. Bwioa coaTHJ4,.8oWff. Wien. Vera., «l, Id (1776) j HAbn. Samml. 
Bnr, Sehaiati. Soat., f. 146. 

Noetua tk$ti«m,Vtr, {Mtr. l»r. Sebmett, 644. 2 (i887). 

„• oimtra, Bit. Beitr. But. BofaiiteUi, 628,1.2 (1827), 

^ ^wMaBiwi,, Wlk. X. 364 (1866). 

AgfolhMttm, Itoowt, £>«{>. Atki. 

„ mmuk, ftti«44Bioi«. n&o. tj, p, 4* (W82). 
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8oct. IL {Exarnk,') Anienna) of wale bipectinato with uhort laRciculate 
branches, the apical part serrate. 

A. Hindwing white, the terminal area often tinged with 

brown. 

a Forowing with the veinH of terminal area defined 
by pal© dentate marks. 

a * Forewing with the clavif orm pointed at extremity npinlfera 

b' Forowing with the clavif or ra tounded at extre¬ 
mity ...... . oheUscaab. firMlin, 

h Forowing with the veins of terminal area not 

defined by pale dentate marks.. ohfiliftca, 

B. Hindwing entirely flufiuBod with bro^vn... ... fihefana, 

1622. Euxoa sviNiFEUA, Hiibn. Samml. Enr. Bchmelt Noct. f. (1H27), 

Telmia sphiula, Hiibn. Verz., p. 228 (1827). 

Agroiia hhonica, Koll. HiigePs Kashmir, iv., p. 480 (1848). 

„ exlgua, Koll. HugePs Kashmir, iv, p. 48] (1848). 

„ i<pimlifera, Guon. Noct. 1, p. 266 (1852 . 

„ arintifera Guen, Noct. 1, p, 266 (1852). 

„ ferina, Feld. Keis Nov. pl'llO, f. 12 (1874 . 

„ hodnm, Oberth. Pit. But. iil, p. 45, pi. 5, f. 8. (1878). 

1622a. Euxoa oiiELlBCA. Sobiif. Wien. Verz, p.80 (1776), Hiibn. Samml, 
Eur. Schmett. Noct. f, 123. 

Noctua piiris, Hiibn. Samml. Eur. Schmett. Noct. f. 416 (1827). 

„ praticola, Hiibn. Samml. Eur. Sohmott, Noct. f. 567 (1827). 

„ Jictilu, Hiibn, Samml. Eur. Sohmett Noct, f. 710 (1827). 

Agroth tdlVurm, Guen. Ann. Soc. Ent. Fr. 1837, p. 173, pi. 8, ff. 1*2. 

„ dectarana, Wlk., x , 347 (1856). 

Hoad and thorax fuscous mixed with grey ; logulec with blackish medial 
line ; tarsi Imnded with black ; abdomen grey-brown, Forewing purplish-brown, 
the inner and terminal areas paler ; the costal area suffuaed with white to the 
postmodial line ; a black streak below base of cell ; an indistinct sub-basal line, 
curved, from costal to subraedian fold ; a double waved antomedial line from 
subcostal nervure to vein 1 ; clavif orm defined by black ; orbicular and 
reniforra large, grey-white defined by black, their centres slightly defined 
by brown, the cell before and between them suffused by blackish, the orbicu¬ 
lar oblique elliptical; tho postmedial line minutely dentate, indistinct, bent 
outwards below costa, exciirved to vein 4, then incurved ; the subterminal 
lino pale, deftneti by slight dentate dark marks on inner side ; the area beyond 
it darker except at apex, angled outwards at vein 7 and dentate at veins 
4*3 ; a terminal series of black points. Hindwing white^ the veins and 
termen tinged with brown, more strongly in female ; the underside with the 
oostal and tennmal areas irrotated with brown^ a slight dark dkcoidal spot, 
ab, 1 fieUlia, Forewing with the veins of terminal area defined by pale dentate 
marks. Head, thorax and forewing usuidfy much more oehreous, 
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ah. 2 rurin, Hoad and thorax much greyer-brown, fore wing grey-brown 
irrorated with dark-brown and black ; no black below base of cell ( r in cell , 
the antomedial line complete and more strongly angled outwards above inner 
margin ; hindwing more tinged and irrorated with brown. 

Algisria; Armenia; Asia Minor; W. Hiiuciua ; W. 
Tijrkistan ;? AMURtAND ; Kashmir ; Kuijar ; Nubva. Exp, mill. 

1(127. Kuxoa TiUETANA, Moore^ A. M. N. H. (5) 1. p. 233 (1878) ; id. 
2nd Yarkand Mission, p. ID, pi. 1, f. 16. 

AgrotU nmUs^ta, Moore P. Z. SI. 1881, p, 3f)l. 

„ monlicola^ Hropsn. Moths Ind. ii., p, 183 (1894). 
/jra6<^i/.—LAHOiiL ; Leh ; Kashmir, Hajaori, Goorais Valley, Parra Larcha, 
Exp, 38 mill, 

Heot III. ( Euxoa.) Antennae of male strongly serrate and fasciculate. 

A. Forewing with veins 3* 4‘ 6* 7 defined by pale streaks 

strongly indenting the subterminal line . .. Bubupinifera, 

B. Forowing with veins 3* 4* 6‘ 7 not defined by whitish 

streaks indenting the subterminai line. 
a Forewing with the cell not filled in with black, 
a’ Forewing with more or less prominent pule streak 


on median norvure ..... cunorta* 

Forewiiig without pale streak on median uervure. 

( 1 ^ Forewing reddish or fuscous brown. 

a'‘ Hindwing brown, pale towards base. nyctopin. 

Hind wing uniformly with brown. hrfwirami. 

Porewiiig grey brown ....... .. oimipimui. 

h. Forewing with the cell filled in with blackish .. idanilioa. 


1622 b. JGdxoa sUBSPiNiFEJiA, Hmpsn. Oat, Lep, Phal, B. M. iv., p. 2U5, 
pi. 61, f. 19 (1903). 

^ Hoad and thorax oohreous mixed with white; abdomen ochreous, the 
ventral surface whitish irrorated with paie4)rowri. Forewing w hitish sufimed 
with yellow-brown above submedian fold,in end of coll, and above veins 2 lob ; 
the veins with slight dark streaks ; the costa irrorated with fuscous, with double 
dark stria? representing the sub^basal, ante and poaimedial lines, and some white 
points towards apex ; olaviform elongate and defined by black ; orbicular and 
reniform defined by blank, the former very elongate and confluent with the 
latter ; the subtommal line represmted by a series of small whitish hmules, 
angled outwards at rein 7 and exovirved at middle ; a terminal series of small 
black lunulea ; cilia oohreous with" a flight datk line through them. Hindwing 
white, the veins and a fine tarlnihal line oohteous 
Punjab » Feroapur. E(xp, 82 mill. 

1633. Euxoa cursoria, Herl. Mag. iii., p. 416 (1767); Httbn. Samml. 
Eur. Schmett. Noct. f. 640. ^ 

NociUa nUma, Pabr^s Enti iii., 2, p. 118 (1794). 

,, Eur: SehifiaU. Noct. f. 696 (1827), 
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AgroiiB obsmra, Stimd, Oat. Lep. H., p. 86 (1871). 

„ cespiUi, Swiuh. Traiw* Ent. o«.1885, p. 840, pi. 0, f. 5. 

„ sagiUata, Siaad. Iriu., is., p, 249 (1896). 

„ owrrtffw, 8taud, Irid., bc,,p. 249 (1896). 

„ wapa, Staud. Iria, be., p. 250 (1096). 

IlahHat,—Euzoviz ; Aau Mikob ; W. Tdekistan ; E. Turkistan ; 
MoNfioLrA ; Tibf:t ; ApaHANiBTAK ; Quetta. Esep, 84-88 mill. 

1633, tf. Euxoa wyctopis. Hmpsn. Oat. Lep. Phal. B. M,, iv, p. 260, pi. 63, 
f. 30 (1903). 

Head and thorax reddi»h-brown irrorated with white; peoius brown and 
grey; tarsi banded with black; abdomen grey-brown. Forewing reddish 
brown, the basal area irroratod with grey; a double, waved sub^basal lino 
from oosta to Bubtnodian fold ; a double, waved, somewhat oblique anlemedial 
line; claviform slightly defined by black; orbicular and roniform fuscous 
defined by black, tho former round, the latter with whitish annulus ; traces 
of a waved medial line ; the positnedial line double, dentate and produced 
to points on tho veins, bent outwards below ooeta, exourved to vein 4, then 
oblique ; a whitish sqbtenninal line, angled outwards at vein 7 and dentate 
at veins 4 and 3, the area beyond is tinged with fuscous ; a terminal series of 
black points ; a fine whitish line at base of cilia. Hind wing whitish lingtd 
with brown, especially on terminal area ; the veins brown ; the cilia while 
with a brown lino at base ; the underside with the costal area irroraled with 
brown, a dark discoidal point, traces of a curved postmodial line and diflused 
dark sub terminal band. 

ab, 1. Thorax with tho ground-colour blaok-brown ; forewing dark-brown 
with the double lines filled in with whitish. 

ffabikU ,— Kashmir, Dras, Kuijar. Exp. 40 mill. 

1626. KtJXOA BREVIKAMI. 

1626. a. Euxoa conspioua, Htibn. Samml. Enr. Sohmett. Noot. ff, 718-9 
(1827). 

AgroHn agriMa, Boisd. Ind. Meih. Add., p. 8 (1829). 

„ lymmm, Herr. Wchfiff, Eur. Sohmett. Nout. ii, p. 333, ff. 122--4 
(1846). 

„ ^qualida, Ev. Bull. Boo. Nat, Moso. 1856, ii„ p. 181. 

Head and thorax brown mixed with grey and irrorated with black ; iegulas 
with blackish medial lino; tarsi banded with black ; abdomen grey, dorsally 
suffused with fuscous brown. Forewing grey, suffused with reddish-brown 
and irrorated with fuscous; a double waved sub»basal line from oosU to sub- 
median fold ; a double waved antemedial line; olevifotm slightly outlined 
with black ; orbicular and roniform large, grey, defined by black, often with 
fuscous oenires, the former oblique elliptioal; a diffused waved medial line ; 
the postmedial line double^ dentate and produced to points mi the veins , bent 
outwards below costa, excurved to vein 4, then oblique ; a pale subtermin^ 
line, angled outwards at vein 7 end dentnte on veins d^d by a deotaie 
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fnsooufi brown band on its inner side, interrupted below costa, some brown 
beyond it; a terminal series of black points. Hindwing whitish tinged with 
brown, especially towards lermen and inner margin ; the veins brown ; cilia 
white with a brown line near base; the underside white, the costal and 
terminal areas irrorated with brown, a dark discoidal point, a curved poatmedial 
series of short streaks on the vtdus, a terminal series of points, 

ab, 1, Forewing wiih the markingH indistinct, 

Hul)Uatr EvViOYK ; Canauies ; Aumenia ; Asia Minob ; 8yhia ; Pekpia ; W. 
Turkestan ; E. TtTKK»sTAN ; Amur ; Kahumir ; Kokscr, Parra Laroha, Dras ; 
Punjab, Kawal Pindi, Fxp, 44-51 > mill. 

Ui2fi5. Buxoa islanduu. Staud. Stett, Ent. Zeit , 1867, p. 2?,2 ; Hmpsn Cal, 
Lep, Phal, B. M, iv, p. 21)9, pi. f. 15. 

Stand. Steit. Knt. Zeit., 1881, p. 419; Alph. Uom. 
M6ra. V, p. 138, pi. 7, f. 3 

AfpfoUs karsoki Hroeser, Berl. Knt. Zeit., 1889, p. 253. 

„ nigra, Stand. Iris, ix, p. 251 (189(>). 

Head and thorax dark*brown mixed with grey-brown, the head and part 
of tegnlne in front of the blnok medial line often whitish ; abdomen grey- 
brown, the anal tuft pale fulvous. Porewing grey-brown, often much suffused 
with fusoous-brown ; an irregular blackish streak below basal part of cell; llie 
sub-basal lino double, obsolescent, interrupted, extending from costa to vein 1 ; 
the aniemtdial line double, angled inwards on median nervnre, then ob]iq\;e 
and exoutvod below cell and Vein 1 ; the claviform well developed, or large, 
defined by black, the obicular and reniform grey-brown or whitish, the 
former round or somewhat elliptical, the latter moderate, the cell before and 
between the stigmata and the area just beyond the reniform blackish ; the 
postmedial lino bent outwards below costa, incurved in disoal fold, exourved 
beyond lower angle of cell, then oblique ; the subierminal line indistinct, angled 
slightly outward at vein 7 and exourved at middle, with a series of dentate 
marks on its inner side; a terminal series of black pointw. Hind wing white 
tinged with brown, the veins, a slight discoidal maik, the oosial and terminal 
areas brown ; the undemide with the costal area strongly irrorated with brown 
and with a distinct discoidal point. 

BTo^ira^—-loEbANo; Hussia; Monooua ; vSibbria ; Kuijar, Nubra. 

ae mill. 

Action IV, (OWisagro*a)---Antcnn» of male minutely serrate and fasci- 
culate. 

A. Porewiqg dark fu«o<>us brown ... in(rma. 

Porcwingochrebtiii tinged wiih rufous ... imMcMicxics, 

1828. BuxOA iMTaAg-rA, Wlk, x. 346 (1866) ; Hmpsn. Oat. Lep. Phal. B, M. 
It^ p, ai6^ pl. 67, i. 6. 

Butl 111, Hot. B. M., vii, p. 54, pi, 126, ff. lOwll (1881)). 

; W. China I KAj||isa» ; Punmbj NkpaI j Tiiibt, Yatung ; 
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1628a. Eiikoa xANTUiODwa, Hmpsn. Cat. Lep. Phal, B, M., iv, p. 315,pi. 67 

f. 7 ay03), 

Uoftd and thorax palo rufous;palpi and foro coxBu redder; fore tihice and 
tarsi whitish in front; abdomen reddish ochreons. Forewiug ochroons suffused 
with rufous ; an indistinct untoxncdisl line angled inwards in cell and on vein 1, 
and outwards in suiimcdian fold and above inner margin ; orbicular and reni- 
form small, pale, indistinct, the former round, an obscure medial shade passing 
bwtwoon them ; the postmedial line indistinct, minutely dentate, bent outwards 
below costa, exenrved to vein 4, then incurved ; an indistinct minutely waved 
flubtermina) line, slightly ungled outwards at vein 7 and excurved at middle. 
Hindwing ochreous yellow, slightly tinged with fuscous brown except ontermen 
and cilia. Undorside of forewing tinged with fuscous to postmedial line except 
on costal area ; hindwing yellow, the costal area tinged with rufous, an in¬ 
distinct curved postmedial line. 

9. More olive-yollow and lens rufous in tone ; forewing with the markings 
more distinct. 

Habitat —IvAsirMiu, Barra Laroha, Goorais Valley. Exp. 38-40 mill. 

Section V, ( Hkiada) Antonmu of male ciliated. 

A. Forewing pale red-brown irrorated with black, 


the stigmata well defined. oirghim, 

B. Forewing grey, the stigmata almost obsolete . 

0. Forewing fuscous brown... nyoUna, 

Euxoa cnuuim. 


A gratis valUniaca, Frr. Beitr. Eur. Sohmett,, p. 100, pi. 361, ff, 3-4 
(1842). xmo Boisd, 

„ Kirghha, Ev. Bull. Mosc. 1856, II, p. 219, pi 1, f. 7. a. b. 

„ Squalorum^YN, Bull Mosc, 1856, II, p. 22, Btudf. Iris 1, 
p. 218, pi. 10, f. 9, 

„ Squalidior, Stand, Cat. Lop. pal, p. 146 (1902). 

Head and thorax very palo rod-brown mixed with black: tegulas with medial 
blackish line ; tarsi banded with black ; abdomen whitish tinged with red- 
brown. Forewing palo red-brown strongly irrorated with black; a waved 
Bub-basal line from costa to submodian fold, a black spot on costa between it and 
the antomodial line which arises from a costal spot, is angled inwards in cell 
and on vein 1 and outwards in submedian fold and above inner margin ; olavi- 
form with its extremity slightly defined by black ; orbicular and reniform 
defined by black, the former somewhat elliptical, a waved medisl shade 
passing botwoon them ; the postmedial line dentate, bent outwards below costa, 
slightly angled inwards in discal fold and incurved below vein 4 ; aubterminij 
line indistinct, pale, minutely dentate, angled outwards at vein 7 and exenrved 
at middle, defined on inner side by a aeries of dentate black marks and with 
blackish suffuMion beyond it; a terminal series of black points. Hindwing 
white, the veiun atid terminal area tinged with brown ; in feittale Wholly suflused 
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with brown. Underside white, the terminal area of forcwing wnfluftod with 
fusooua, of hind wing towards costa only. 

ab, 1 nqualidhr, Hather paler ; forowing brownish gre^, the markings more 
distinct; hindwing with the terminal area brownish in male. 

ah. 2 sgualorum. Hind wing of male with the veins only tinged with brown, 
and in female the terminal area. 

Habitat. M. Russia ; Auviknia ; Sviua ; Pku8i\ ; W. Tuukistxn ; W. 
SiDKRiA ; E. Turkistan ; Kashmir, Dras : Exp . 40 mill. 

1628c. EtJxOA PEPKRiDA, Hmpsn, Cat. Lcp. Phal. B.M. iv, p. 320, pi. 07, f. 
20 (1903). 

Head and thorax grey-white pencilled with brown ; puipi blackisli at sides 
except at tips ; togulfis with medial black lino ; abdomen lirownish-groy. 
Forewing grey-white irroraied with black ; a rufous shade in, beyond, and 
below end of coll; the subbasal line ropresontod by points on costa and 
median norvuro ; the antomedial line indistinct, waved, with more prominent 
points on costa, mediHii norvuro and vein 1 ; hardly a trace of orbicular or 
roniform ; a slight fuscous shade at lower angle of ctdl; the postmedial line 
indistinct, dentate, with more prominent points on the veins, bent outwards 
below costa ex curved to vein 4, then incurved ; subterminal line hardly 
defined by a very slight shade on inner side; a terminal series of indistinct 
dark points. Hindwing white, the veins, inner and terminal artjiis sullusod 
with brown ; the underside white, the costal area irrorated with brown, a post- 
medial series of minute points on the veins. 

/TaW^a^—KASHMiR, Goorais Valley. />/). 42 mill. 

1628d(. Euxoa nyctina, Hmpsn. Oat. Eep. Phal. U.M., n, p. 330, pi. i \ 7 , f. 
29 (1903), 

g Fuscous brown; head and thorax slightly mixed with grey. Forewing 
narrow, the margins subparallel, the apex rounded ; slightly irrorated witli 
fuscous ; the sub-basal lino roprosented by a few’ }>lack scales below costa and 
cell; traces of an antomedial lino oblique from coata to submodian fold whore 
iti» angled; orbicular and roniform defined by blackish, the former rounded, 
open above; the postmedial lino very indistinct, bent outwards below oosla, 
excurved to vein 4, then incurved ; the subterminal line only defined by dif.mtd 
blackish suffusion c n inner side, curved ; a fine pale line at base of cilia. 
Hindwing pale fusoims brown ; the underside whitish, the costal and terminal 
areas irroraied with browm, a diffused, curved postmedial line 

Habitat. —Kumaon, Ualam Valley, 12,000^ Exp. 36 mill. 

{To b6 contiftmd.) 
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THE ECONOMIC 0«E8 OF SHELLS. 

By E. OoMHtSB, r.Z.S, 

{Usad before the Bofnhay Natural Hutary Siookiy on the 9th February lOOd,) 

I sotneiimes think that, while onr Society is truly a fieJd-naturalifltV club, 
the majority of the papers that are printed in our journal are rather too 
aoiontific for the great bulk of our members, and although it is essential that 
we should foster this floieiHifio research in every way we can. wo should at 
the same time endeavour to encourage and interofct the less scientific members 
of the Society by trying to show them that there is a great field for 
work which an>ono can help in if he will take the trouble. Buch work can well 
take the form of the collection of information witli regard to the economic 
products of the country, and for this the scientific details can easily be sup¬ 
plied by the reference of spioimens for identification to the Bocioty’s officials. 

As 1 proceeded with the preparation of this paper I realised more and more 
the extent of .the field that the subject covers and the impossibility of following 
up and investigating many details, but I hope it will encourage Ihosf who have 
the opportunities to contribute information w'here they can. 

\ would also ank you to consider whether the most is made in this country 
of the many valuable shidbfish that abound round oui coasts and their products. 

Shell-fish have boon put to many uses by men from the earliest times. Their 
shells have been employed as money in many parts of the world by uncivilised 
peoples ; they have been, and always will be, used as ornaments ; the shells 
fish themselves have formed an item of food from lime immemorial; and 
their shelh again have been utilised for the purpose of producing such 
valuable commodities as lime. 

T propose to deal with these various uses under their respoolivo beads. 

The employment of ehelh ae money is a subject that need not be dealt with 
very fully as it is one that is bound to decrease with the advance of civilisation. 
OowribS have generally been the favourite shells selected for this purpose, 
owing no doubt to the beautiful polish that they possess. The so^alled Money 
Oowrie ’’ {Cyptiva moneta) is the customary variety and the value of them in 
India is somewhere about 9() to one pice (i anna). Dr. Watt’s Dictioimry 
of Economic Products (1899), to which I shall have to constantly refer, describes 
them as “ imported into Pom bay chiefly from the Laccadive and Maldive Is¬ 
lands, and from Zanzibar. ” 1 elsewhere find it noted that *’ Cowries ate import¬ 
ed to England from India and other places for the purpose of exportation to 
West Africa, to be exchanged for native products. *' In a Provisional List of 
Notes and Ueferencos to the Chief Indian Animal Products ” published by Dr, 
Watt in 1902 ho writes :'' With regard to the use of shells as coins, it is desired 
to obtain any valuable information as to the extent of this trafiSc.” The im^ts 
of cowries Into Bombay during the official year comprised 51771 #tis. 

from ^ti«h East Africa and 4,l6l owis. from Portuguese East Afriea, say 
n^riy 850 tons, which were Valued at over Rs. 22,000. As to the imports 
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from such dep«ndencieB as the Laccadive and Maidive lalaiida I have been 
unable to ascertain any figures. Unfortunately the exports of cowries are not 
distinguished separately from other shells so that no conclusious as to the extent 
of the trade can be drawn. 

Turning to the question of the many ways in which shelU are used for or«a- 
mentH it is somewhat difficult to know where to commence, for the subject 
could easily be enlarged upon so as to fill a fair sized book. 

The two main liranches of the subject are undoubtedly pearls and mothcr- 
o’-pearl, though there is besides in India at any rate the extensive Chank or 
Conch shell fisliery. 

Taking Pmrh first, it may be noted that from the most ancient times to the 
present day India has been looked upon as the chief market of the world for 
the befit specimens ; but it must bo admitted that this reputation is not alto- 
getbor deserved as it is really from Ceylon and from the Persian Gulf that the 
majority, and certainly the best, of them oomo, though they largely find their 
way to other countries through the Bombay market. 

Pearls are of course produced by quite a largo number of bivalve shells, but 
the really valuable ones are found in the so-called Pearl-oysters of various 
species belonging to the genus Margarilifera, which is a section of the genua 
Fteria (^^Avicula), Great confusion has existed as to the various species of 
this genus, but I suppose we may lake a paper by Mr. H. L. Jameson published 
in the Zoological Society’s Proceedings (1901) in order, as he describes/'to 
prevent fuHher confusion of the common commercial form by zoological and 
economic writers,” as the most recent authoritative opinion on the subject. 
From this paper it is evident that there is great variation in any one so-oalJcd 
species and that the sub-division into species is more or loss arbitrary. 

Quoting Eov. A. H. Cooke in tbe Cambridge Natural History, “ Pearls are the 
result of a disease in the animal , , . . When the Aviculai^ large, well formed, 
and with ample space for individual development, pearls scarcely occur at all 
but when the shells are crowded together, and become humped and distorted, as 
well as affording cover for all kinds of marine worms and parasitic creatures, 
^'hen pearls are sure to be found.” It was formerly supposed that pearls were 
formed around some foreign matter, such as a grain of sand, that bad become 
imbedded in the mantle of the animal and ho been a source of irritation but 
the usual cause is now generally recognised to bo either a minute parasite or 
an ovum, or group of ova, that has escaped from an overgrown ovary and be¬ 
come imbedded in the mantle. Although originating in the mantle they 
frequently work their way out and lie loose between it and tbe shell, or be¬ 
come attached by subsequeui nacreous deposit to the mother-o*-pearl surface 
of the latter. The hollow warty pearl, known as ** blister pearl,” is supposed 
to be produced by a deposit of nacreous matter at the point of invasion of a 
boring parasite. Now although the various species of ” PearlK>y8ter« ” all 
produce pearls of jjorts, the larger Species^ sueh m M, 
fished ohiefly lor their marketable value for the " Mother-o’-pearl,'' and those 
■ V-/. ,9 ■ ' 
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fete 6i8tiiigfuish«d from the imikller B|veoie8, tmch 9M M, mlgarh (Bch.) and IM 
many rnnetie#, by the entire abaeiwe of any traee of hinge teeth, which the 
latter pomasgee in a minute form. 

By far the moett important pearl flaherioa round the coa«t« of India are in 
the Gulf of Manar, between Ceylon and Tuticorin, and they have been worked 
for over 2,000 year*, A moat interesting and authentic deaoripiion of these 
fisheriea appeared in the official publication of the Colombo Museum (known 
as Sf>oUa zepianica) in 1006 by the then Xiieutenani«Govemor, the Hon, E. im 
Thum, who visited the fishery camp in the spring of that year when the Ceylon 
Government decided to allow Iho fishing to take place afUr an interval of 
11 years. He oven went so far as to personally inspect the oyster beds in a 
diving drosa, hi« experiences of which he fully describes. So many accounts of 
the actual gathering of the shells by the divers have been published that 1 need 
hardly go over the ground again. On the return of the fishing fleet after the 
day’s fishing the crews rash the baskets of oysioni inside the Qovemment 
enclosure and there each take ” is divided into fl heaps^ of which Govomment 
appropriate two, while the third is handed over to the fishermen as their 
ihare. 

By about 9 p.m. the officials have pretty accurately ascertained the day’s 
total, the Government share of which is then put up to auction at the lempoiw 
ary Court-house to the number perhaps of millions for the one day’e take.” 
Prices vary curiously and inexplicably in a- single night, perhaps as much as 
Us. 35 per thousand being given early in evening, while later on no more 
than ila. 22 may be bid, and yet again later still higher prices may prevail. 

The washing of the pearls from the oysters is a most tedious, primitive and 
disgusting process, as they are simply left to rot for a week and then the 
larger pearls are sorted by band from the seething, stinking mass. The 
residue is then dried in the sun and subsequently winnowed and examined 
until the smallest pearls have been picked out. The fishipg goes on daily for 
some two months, when Government proclaim it closed, and the whole camp 
breaks up, leaving the jackals and other scavengers to take their share of the 
leavings among the great mounds of fresh shells that have been added to the. 
aocumulations of so many previous years, for these sheQs have not sufiloient 
marketable value for their mother-o’-^pearl to be worth shipping to ih« 
European markets. The Ceylon Government are now going fully into th^ 
question of how this primitive, insanitary system of sorting out the pearls can 
be improved. 

Prom a recent notice about the Ceylon pearl fishery, that appeared in ihe 
Kqw York weekly paper “ Forest and Stream,” I extract the following 
particulars:— 

** A remarkable feature about them has always been ihetr unoertainiy an4 
h^termitteut character. For 50 years during the nineteenth century the 
produced nothing, and from 1867«--^4, and again from 1664^76, no pei^k #era 
cohected.. 
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** In vk)W of the immense importaneo and valne of iheise figheries, an effort 
waw recently made by the Colonial officers of the British Government to inves* 
tigatc the causes of these barren years, and also to find a remedy for them ; 
and Prof. W. A. Herdman was asked to examine the records on this subject 
and to report on them. Following this report came a request by the Govern¬ 
ment that he should make a personal investigation of the pearl banks, and with 
Mr. Homell, an assistant, he went to Ceylon and set about the work. 

The first step in the investigation was to make a complete survey of the 
whole sea bottom of the area of the pearl fisheries. This was done partly by 
sounding and dredging, and partly by the aid of divers, Mr, Hornell himself 
doing some investigation in a diving suit. Thus was gained much information 
as to the nature of the ground beat suited to the growth of the pearl-oyster and 
the dangers to which the animal is exposed. It has many active enemies, such 
as aponges and mollucs and star-fishes, which boro through the shell, fishes and 
internal parasites. Yet, on the whole, the destruction caused by these agents 
is slight, compared with that caused by shifting sands, which overwhelm whole 
beils of oysters, burying and killing them. A bed of oysters, examined in 
March, which extended over an aim of sixteen square miles, was co\ered by 
a vast multitude of young oysters * so closely packed that the bank must have 
held not less than one hundred thousand million. * In November of the same 
year the spot was revisited and the oysters had disappeared, having been buried 
in the sand or swept down a steep slope outside the bed. 

Overcrowding is another fruitful cause of destruction which Professor 
Herdman suggests may be avoided by transplanting. T?hat the star-fishes 
cause much damage is ^hown by an example given of a crop of oysters estima¬ 
ted in March as 5f millions, which had nearly disappeared by March 
1908, from this cause,” 

The other great pearl producing fishenes of the world arc in the Persian 
Gulf, of which the Island of Bahrein is the centre, and on the N. and N.-W, 
OoaatB of Australia, the pearls being found in varieties of the same species of 
shell as in Ceylon waters. The Persian Gulf shells are known to the trade as 
** lingah ” jjJtells from the principal port from which they are shipped, as these 
lihells are sent to market for their mother-of-pearl value. The general method 
of procedure in the fishing is the same as in Ceylon. 

On the west coast of India there are pearl fisheries at various plaoos, but 
the 0m are of comparatively small vahm. The moat important of these is off 
the State of Nawani^ on the eouth side of the Gulf of Outch, whero the true 
pearl oyster is found, although it is rare on the coast generaUy. In confirmation 
of its scarcity, ifr, K. H. Aiiken writes me that it" is not supposed to be found 
bettreen the Persian Gulf and Ceylon, but I have a perfect specimen (very 
young) from the Eatnegiri coast and two halves from Kanara. ” 

Having h^rd of the Hawanagar fisheries, and finding references to them in 
the ** BotttWy Gasftteer^’ of lfi§4, (Kathiawar, Vin, pp, 98 and 661), I tried to 

something lotdfO' ahput ihem*, Mr, (heater Kincaid has been good enough to 



466 JOURiV^L, BOMBAY NATURAL HISTORY SOCIETY, Vol XVJ. 

send me «overal apooitoens of the abells, which prove to be tindoubted tine 
pearl-oyKter», and through the oouHeay of the Jamnagar Diwan has supplied 
me with the following notes about the fishery under date of 8th February 
1005. 

(1 ) The yearly value of the Jamnagar Pearls fisheries is about Rs. 4,000. 

(2) Pearl oysters are found along a coast lino of 80 miles from Mangra near 
Jodya Bunder to Pindora in the Onlf of Cutch, and also in the ishirds of j^jed, 
Chauk, Kalumbar and Nora, whitdi are also situated in the Cutch Gulf. 

(3) The oysters are not procured by diving, but are fished off rocks when the 
tide is out. During the monsoon, for some reason unexplained, the collection 
of oysters is limited to 8 days in the month—12th to loth of each half 
according to the Hindu Calendar. 

(4) The fishermen are bylaw limited to the WaDUera of ton villages, which 
are Varinar, Sashana, 8ika, Balachedi, Jhakhar, Sarmat, Bliarana, Salaya, 
Chudesar and Bodi. 

(5) The (u)llection is loft entirely in the hands of the said Waghers, who at 
Divati (the Hindu now year) bring all the pearls gathered by them to the 
Durbar. Then an estimate is made and a fourth of their value is paid to tlie 
Waghers and the pearls handed over to the state treasury. 'I’his is the old tiu'e- 
honoured custom to which it is intended to revert, '1‘he British administration 
however broke through it and farmed out the pearl fisheries, 

(fi) The present year the oysters have been given a close season.’* 

So far as I have been able to learn this is the only part of the West Coast of 
India where the true pearl*^)yster is gathered. The pearls in other localities 
are procured from a very different kind of shell, viz., the so callc^d 

Window-oyster belonging to the genus Placuna, Tho shells are fiat, 
thin and transparent, being still used in Coa and its neiglibonrhood as a 
substitute for glass in windows. They are very abundant from Karachi to 
the Kiuiara district and wherever they occur in any abundance they are 
collected for tho sake of the small pearls found in them. Of this fishery in 
Karachi, Mr. K. H. Aitken writes me that it “is famied out by Government 
for a good sum. In 1900, the amount realised was Bs. 3,650 for a period of 
3 years, but the farmer lost heavily and'in 1904 the highest ofier for a similar 
period of 3 years was Hs. 1,851. Pearls may be found in as many as 10 to 20 
per cent, of mature shells. They are small and imperfect and not worth much 
as jewels, but they are also used in native medicines and arc burned to make 
the black powder with which native ladies beautify iho eyelids of their 
children. No use is made of these oysters, or their shells, after the pearls are 
removed though I believe they arc considered eatable by the poor. 

It may surprise some of you to hear that there formerly existed a pearl 
fishery in Bombay harbour, and regarding it 1 cannot do belter, I think, than 
quote the following reference to it from the Bombay Gasetteer, (Thana), 
published iu 1882. Pearls are found in the Thalia creek from Belapur 
to Thana. Thoir existence (does not) appear to have been known to the people 
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in the dlHirict till lately . ,, The shollH. fthimj-Jan, aro flat and roJind, The 
pearli, which are of a pale, whitiah colour, vary in wize from a poppy seed 
to a grain of millet. They are woinetiroea found the «izo of a pea. Except some 
that arc sold in the district and are used by tho natives in medicine, they arc 
bought by pearl merchanta and sent to China. Pearls are sold by the tola, 
which cost about 14«. (Hs. 7) to collect, and sells ut from R to 11. For the 
last two years tho right of fishing has been sold by (Jovernment; it 
realised Rs. 102 in 1870 and TU. 2U in 1870.” 

Tn 1901‘()2 there was much excitement about the pearls found at Bedapur 
and it was said that (piantitiea wore being collected. 

Of other shells that produce pearls may be mentioned tho fresh water 
mussels of India (Enio mar(}imUn and F.which Dr. J. Aiiderpon 
describes as collected near Berhampur in Bengal, and similarly tho seed pearls 
obtained from the nearly allied fresh water mussel of tho British Isles ( Unio^ 
margarififfimH) have also a small commercial value. These small pearls, includ¬ 
ing most of those from the Window oyster/* besides being used to some 
extent for ornamental purposes, are supposed to possess invigorating powers and 
are used chiefly as a medicine. Quoting Dr. Watt, they “ have been used in 
medicine from a very ancient,period. . . . They are purified for use by being 
boiled with tho juice of certain leaves and flowers,’* “ They arc then calcined in 
covortid crucibles and reduced to powder. The powder thus formed is believed 
to be similar in properties to coral, and is generally used in combination with that 
substance. It is esteemed in urinary diseases, consumption, &c., and is said to in¬ 
crease the strength of weak patients. . . . The only virtue possossed l>y the 

gem is doubtless that of an antacid, a property for which it was used at one time 
in European medicine, and oven held a position in the British Pharmacopuea,** 

When we turn to the sv:Cond grout commercial purpose to which the pearl- 
oyster is put, tho field before us is an extensive one. ns is exemplified by the 
array of exhibits on tho table representing some of the economic uses qf 
raoiher-o^-^jTearl. 

This term is generally employed to describe tho nacreous lining of many 
shells, but is more properly applied to the shells of several species of Margari* 
tifsm, which is of far greater commercial value on account of its lustre and 
thickness, which allows of its being manufactured into such useful articles 
as buttons, knife handles, spoons, plates, &c., besides the purely ornamental 
articles of which there ate a faiiiy representative selection before you. 

I believe, the very pick of the shells that come on the London market arc 
Selected and fetch n Hpecial price for eipori to Now York for the purpose of 
supplying the mother^o’-pearl side-plates for the handles of revolvers, which 
are greatly appreciated by Mexican and other ‘ cow-boys*- in fact no cow hoy 
can attain any standing in his profession unless possessed of one of these 
moiher-o*-pearl handled ' guns/ 

The shells of margarii^era provide the greatoat supply of mother-o’-pcail 
to the European marketa/being now obtained most largely from the fiaheries of 
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Uie N* and N.-W. Coasts of AustraliH, basidea the PemiEii Oiilf, Straits Beiile* 
meuis and the Islands of the Pacific. The naoro is highly irridoi^eent, often 
somewhat steely in lustre and generally with a marginal band of dark metallic 
greon, bron»© or brassy yellow, while some varieties are quite smoky. They are 
known in the trado as * Banda’ shells with a prefix indioating the port from which 
the supply is shipped to the London market, e, y., the Australian shell or 
Zansibar shell, with other distinguishing descriptive titles as the Black-lipped 
Banda, i&c. The ' Lingah' ox* * Bombay shell* of the trade is the smaller pearl* 
produoing species from the Persian Gulf and is of comparatively little value for 
its mother-(/-pearl owing to the large supply and limited demand. 

The yearly import of mother-o’-pearl shells into England exceeded in 
value a quarter of a million sterling some years ago, and may possibly now be 
larger still, though a large proportion of this is re-exported to Continental 
Europe. As regards local trade in Bombay I can supply the following figures 
for the official year 3903-4, when the imports amounted to some 90 odd tons of 
a value of nearly half a lakh of rupees, or about Rg. 39 per cwt. They were 
imported chiefly from Arabian and Persian Gulf ports, and to some extent 
from East Africa and Aden. Of exports from Bombay, which, as already 
mentioned, do not distinguish other shells from cowries, &c,, the value for the 
year 19U3-04 amounted to Rs. 1,19,000, going almost entirely to the United 
Kingdom and Trieste. 

The process of manufacture of mother-o-pearl buttons is thus described in 
Chamber’s Knoyclopoedia (188S). “ Small cylinder are cut out of the Fhells with 
a tubular saw. These aro then split into discs, which are shaped by a etcel 
tool, drilled with holes and fimdly polished with rotton-stone and soft soap, or 
by a more recent method with ground charcoal and turpentine.** 

With the facilities that cheap labour provide, is there not surely a great field 
for the devolopmont of the industiy of manufacturing mother-o*-pearl articles 
in this country, situated as it is so conveniently to the sources of supply ? 
At present, it appears never to have been developed to any extent, and, to 
far as I am aware, not a ainglo one of the mothor-o*-poarl articles that wo 
exhibit to-night was manufactured in India. 

The next impoiiant use of shells to which I shall refer is the Chmh at C<mch 
fishery of Houthern India. These shells are obtained oiikfly in the Gulf of 
Manar and also at Travanooro and Tutioorin. An important paper was published 
in 1894 by Mr. Thurston dealing with tho details of tho fishorioa aid industry. 
Besides being employed extensively as horns blown at temples, they are manu¬ 
factured into a number of ornamental articles, such as braceloie, rings, buttons, 
&C., and this industry is chiefly carried on at Dacca and. also at Dinajpur and 
Bylhet, Dr, Watt appeals for "more direct commercial partieulars and mote 
recent facts^ such as extent of trade, regions of supply, markets to which 
exported, season procurable, prices, 4ic,” 

In this connection 1 may perhaps here montton the same author'*s reference 
to the aquamarine shell carved work of Jaipur,” but 1 am not acquainted idih 
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this ytork and hare not beon able to obtain a apecimen. Information regarding 
it, the species of shell employed, and whence obtained, would be intereating. 

Another ornamental u«o to which aholln are put is the carving of Cdmcos, 
which it i« hardly nooesaary to describe as engraved gems in which the subject 
ia out in relief. For the beat cameos stratified stotiLS, such as onyx and agato, 
arc used, but owing to the difficulty of obtaining suitable material shell 
cameos were introduced in Italy about the fifteenth century. 1 he most useful 
ehells are of course those with eoveral layers of diiferent colours, and I find the 
** BulFs mouth ^ with the under layer red, the ** Black helmet ** with a dark rnjx 
ground, and the '‘Queen^s conchwith a pinkish ground described as the most 
valuable for the purpose, but I have not been able to ascertain the genera to 
which these shells belong. 

Before leaving the subject of the uses of shells for ornamental purposes I 
must here mention the Giant 01am {Tridamn gigai), which have been known 
to weigh as much as 600 lbs. the pair, as used for containing holy water in 
French churches*—notably a pair at St. Sulpice in Paris. I must also draw 
attention to the many highly artistic and ornamental articles made from shells 
that have been loaned to us for the occasion by Hhicaji & Oo.—most of whi< 5 h, 
I am informed, are manufactured in Siam—and the panels of Japanese work 
inlaid with o^^ed shell lent by Hinode & Co. 

Our next consideration must be the uses to which shelbfiFh are (.nt cis on 
article of food. This is n subject that might well be made into a paper by itself, 
as the use of them is universal all over the marine littoral of the world 

First and foremost of course from a European point of view come the edible 
oysters, which are regarded as a delicacy wherever Europeans are found. 

According to Messrs. Melville and Abercrombie’s paper that appeared in our 
Journal, Vol. VlII, p. 846, the edible oysters of this coast are stated to be 
probably confined to two species, ei«., Ogtrma pUcata (or ormMltfmi) and 0. 
bieohr, but it is admitted that the discrimination of the species is very difficnlt. 

Hegarding the use of them by natives on this coast Mr. Aiiken writes that 
** from Bombay southwards the oyster is oaten by the Hindu fishermen and 
lower castes. In Sind, where the poorer population is Midiomedau, the oyster 
is not eaten, nor any other molluscs I believe. Karachi was once famous for 
its oysters, but now the demand is m^^tty supplied from Kathiawar and Outch, 
During the last few years efforts have been made to protect them by closing 
Certain sections of the ooaei for a time and forbidding the removal of sheik 
under a oertcin sise.*^ 

While on the subject of edible oysters some reference is necessary to the 
artjAola} euUiTarionof them^ As many years ago this appears to have 

been undertaken on a large scale by the EomanSi who appreciated oysters as 
much as we do at the preaent day, and oyster farms have been more or kss 
paying eoneeftna ever sinoe. The most extensive on the British coasts are those 
at Whitataide on the Thamee estuary, where they extend over an area of more 
t^uu 97 equate mdecT hut,large le these and other British oyster farms may 
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bo, we are far aurpaiwed in thift industry by both the Fronoh and the Americans, 
who have applied even more scientific methods of economic cultivation resulting 
in a far larger output. While it has been estimated that the annual production 
in Great Britain is not le«« than sixteen hundred millions, that in France is 
much larger, and in America the estimate has been put at over five thousand 
millions. The artificial cultivation of oysters has engaged a good deal of atten¬ 
tion too in Australia, but while it is an industry that might possibly develop 
to some extent on the coasts of India, there is little likelih(K)d ( f its growing 
into anything like the business it is in other countries owing to the climatic 
ditticultioH of transport to large consuming markets, as oysters do not readily 
lend themselves to preservalioii by the process of drying or otherwise. 

On the British coasts mussels and cockles are largely collected for food and 
rorm a welcome variety to the bill of fare of the poorer classes. Wherever 
mussels can be dredged in large quantities they ai-c shipped by the tiuck-load to 
the largo inland manufacturing towns. 

Our local representative of the mussel (Mytilus g7naragdmuH) on this coast is 
considered one of the best of all shell fish, and our large local cockle (CanHnm 
Qoronaiam) is also eaten, while the shells of the latter arc sold in retail shops to be 
burnt into a special lime for eating with pan mpari. 

Besides the above species Mr. Aitken has kindly furnished mo with the 
following information about other shell-fish that are oaten r)u flus coast:— 

** Meretrix inorphina^ Meroe solandri, Chione piiujuia and radiata, especially 
the last two, constilute a largo proportion of the food of the coast population, 
At low spring tides the women turn out in hundreds and wade into the creeks to 
grub them out of the mud. 

“ Tapes malaharicii is eaten even by the Mahomedans on the Katnagiri coast, 
who are not so particular as those of Sind, and allow some kinds of shell fish as 
have not what they describe as ‘ black blood,* 

‘‘ Donax incarnatus is considered a delicacy and much eaten. It is exceedingly 
ooramon on smooth beaches between watermarks. As the tide recedes each 
wave leaves a number imcoverod, and although they bury themselves very 
nim\>ly, men on the watch rush in and pick them out. 

Asaphis dl'plios and other species of this family (PsammohUda‘\, as well as 
Anatina lahiata are eaten/* 

Of univalves not TO at ^y are m ed for edible purposes, but a 

few - e,ip, Turbo intercostaUti ( ekgann ), Purpura bufo and P. carinifera are 
eaten. The latter is called WfcaW (beggar) and not much esteeiI^ed, 

Frosh-wator inollusoB, owing to their insipidity, do not form a desirable 
article of diet, but land snails have been looked upon as a delicacy in parts of 
Europe over since Koman days, though they are not generally eaten in the 
Bifitish Isles, or, so far as I am aware, in India, Of their excellmce, however, 
I can personally vouch from my own experience. The largo edible snail of 
Europe was introduced into England by the Homans at the 

time they held the country and<about the sites of old Roman habitations this 



THE ECONOMIC USES OF SHELLS. 


471 


particular Hpocies is slilJ found. At tho same time nnailM are eaten in Knglaud, 
and only lately I met an old man ii: SomorKolshiro collecting thcn> {Helh* 
mpersa) with an iron hook on the end of a Mtick from the creviccH in old walls, 
who informed mo that he made his living hy it as they were in g»eat demand 
among the glasadrloworH of 13ri»li>h who looked upon them as a groat specific for 
the cure of the lung clisoaHcs that many of them suffer from In this connec- 
tiim liev, A. II, Cooke gives various inRtancow in diftorent parts of the British 
Isles of the firm belief «till existing among the lower classes in tlio curative 
powers of you »g slugs in consuraptivo cases when eaten—sometimcK alive ! 

Of other molluscs that are extensively oaten in certain parts of the world, 
I must mention the ciiitiefinh family (Ojihahjfoihi). Kcgnjding them a« 
food Dr. Cooke writes : “ Dried Cophnlopods arc a favourite ChiiiLOrt dish, and 
ar<3 ivgtilarly exported to ^an P'rancisco, where the Chincscj make tliem into 
Houp.” In this connection, too, 1 qimte Dr. Watt, who w rote : “ Alilnmgh 

there is every reason to boliove that a large trade might he organised in Indian 
cuttlefish, the iuduatry w^ould appear to bo entirely neglected.” He then goes 
on to refer to an account of the Chinese fisheries that appeared in the Journal 
of the Society of Chemical Industries (Vol. A'lll, p. 580). To what extent 
they are cuton on the We^t Coast of India, 1 have failed to obtain information, 
hut one sees them occasionally in the Bombay Market. 

On r,his coast, sholD arc* very oxtoriHivoly burned /or inuUnp lime for building 
and other purposes, Tbis is undoubtedly a really impoiiant industry, but 3 
iiiivc been unable to obtain any detnils that go further than the reference k 
to it in the Bombay Oazotterr, so must oonioni noyself to the following extracts 
therefrom :— 

“ At Kurla a considerable (piantity of shell lime is made by burning cockle 
shells found in the neighbouring creeks. This lime is what is teimcd ' fat/ 
and is not suitable for building work. It is chiefly used for white-washing.”^ 

“ The lime in general use is made frmn calcined cockle shells. There is 
an iaexhauatiblo quarry of those shells in the bed of the Batnugiri creek near 
the village of Juva, about two miles from Jiatnagiri, This quany supplies the 
whole district with lime, which in Katnagiri costs Ils. 12 to 15 ihu hundred cubic 
foot, Shell lime possesses little cementing properties and only uiiswqre when 
used with latorite stone. ” f 

On the Bengal coast the shells of Tehacopmm fn^cutu and Pymxm 
both estuarine species, are burnt for limo, but these do not occur in suflicitnt 
quantities on this side for the purpose. Inland, certain fi*e8h"Waier shells ai^e 
utilised for a similar purpose to some esrtent. 

In oonclttision,! shall now only refer to two peculiar, but interesting, uses to 
which (jowriea are put, A large cowrie has for long been recognised as Iho 
best of all known things to put into the too of a sock or stocking when it 
hocomofl necessary to darn them, and is commonly used for this piirf)ofe. 

^ fhmhay Uazettt^ee, Thaua, XIM* pt. lip- IB (1^2). 

t Iltmhky QaxetUi f^ hatnagiri, p. lih 

' H ' , , 
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The other in an almost purely local tuie of the cowrie. A large specimen of 
Oypraa ligris k employed for polishing the cloth that is used for covering Pursi 
hats. The cloth is imported from China and the highly glased surface ie 
obtained by rubbbig the face of it with a cowrie shell to which a little coooanut 
oil has l>een previously applied. 

Finally, may 1 be allowed to appeal to any of our members, who may be in a 
position to do so, to contribute any further notes on the uses to which shells 
and sholi»fish are put in this country, or further details of those to which 1 have 
alluded. 
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FURTHER NOTES ON THE FLORA OF NORTHERN 

GANJAM. 

By Obcil E. 0. Fihohbb, 

( Continued from page 55G of Vol. XV,) 

The first note was compiled when expecting to leave the Ganjam 
District for good early in 1904. As my stay oontlmioil till the first 
week of 1905, I was enabled to make further notes, and the following 
supplemental list is the result. 

The list is, of course, even now incomplete, especially with regard to 
the CgperaeeoR and Gramineos, 

The most striking features in the flora are the large preponderance of 
fjeguminoseo! (187 species), the comparative poverty in Orrkidece 
(6 species), and the entire absence of UmhelUfereaij of which onler I 
failed to find a single species growing wild, 

I have practically omitted all cultivated sfWKjies which are neither 
truly wild nor escaped from cultivation. 

Appended is a list of corrections to the first note. I regret that one 
or two errors in identification crept in. 

In conclusion, I wish to here express my acknowledgments of the 
kind assistance and encouragement extended by Lt.-Ool, I). Prain, 
and Capt. A. Gage, LM,8., F.L*S, 

SUPPLEMENTAL LIST OF PLANTS FROM NORTHERN OANJAM 
DICOTYLEDON ES.^ 

Mmiwpermacem, 

1. Ciflsampelos Pareira, Linn, Flowers rains, fruit December. Vriyt 

Okanohindu, 

2. Tiuosporia cordifoUa, Miern, Uriya Gmdiohi. 

3. Ooooulns villoBUs, DC, 

Nymphaaaem* 

4. Nymphffla rubra, Rdtb. 

Oapparidm, 

5. Oleome aspera, K^mg, Flowers during the rains. 

6. Oapparis seylanioa, Linn, 

Caryophyllaoecn. 

7. Pclyoatptisa oorymbofta, Lamh 

Poriuiaeaeeer, 

8. Portulaca cleraoea, Zi*«n, 

9. Portubea tuberosa, N<ia}h, 
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10 . 

n. 

12 . 

IB. 

14 . 

15. 


16 . 

17. 

18. 

19 . 

20 . 
21 . 
22 . 


2,3. 

24. 

25. 

26. 

27. 

28. 

29 . 

80. 

81 . 

82. 

83. 

84. 

85. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 


Elaiinf.(r,, 


Bergia ammannioides, Roxh, 

Malvaceit. 

Sida veronicifolia, Lamh, 

Abutilon polyandrum, Schkc/if. 

HibisciiM ficuliieus, Linn, Fiowern cold Koason. Uriya Bonobhemii. 
Hibiscus paadurieforiniH, Bum. 

HibisouH vitifoliuB, /Ann. 

StercuUacftr. 

Peniaptes pbocnicea, Linn, 

Molochia corohorifolia, Linn, 

Waltheria indica, Linn, 

Buottnoria herbacoa, Roxh, 

Tiliojcm, 

Growia orientals, Linn. 

Trinrafett.a rotundifolia, Lamh. 

Triiimfetta pilosa, Roth, Flowers cold season, up to 2.000^ ; only found 
in the soutUoru extremity of the area. 

Oorohorus acutaugulus, Lamh. 

Corohorns fasciculatns Lamh. 

Corohorus olitorius, lAnn, An escape from cultivation. Uriya Olu$u 
OorchoruH capsularis, Linn, An escape from cultivation. 

M alpighiacm, 

Aspidopteris Boxburghiana, A. Juu, Flowers during rauiH, 

Geramaceir. 

Biophytum sensitivum. DC, Flowt^rs during rains 

Rutaom. 

Murraya exotica, Linn. 

Olacimcp 

Olax nana, U Vill, Flowers hot season. Lriya Bhumkaonla, 

Opilia amentacea, Roxh, Flowers hot season. Uriya Kavrbodelia, 
Celastrinea*, 

(3ymnosporia emarginata, Roth. Flowers cold season. 

Gymnosporia Rothiana, W, Ai A. 

Salacia prinoides, DC, Flowers November. 

Hippocratea indica, Wall. Flowers during rains. 

Hhamnacm, 

Govania leptostaohya, DC, 

A mpdidm. 

Vitis tomentosa, Heyne. 

Vitis repanda, W. A' A, 

Vitis auriculata, RoxI). 

Vitis pallida, IF. A A. 

Leea herbacea, Uam, 

Leea macrophylla, Earmni,, 



FURTHER NOTES ON THE FLORA OF NORTHERN GANJAM, 475 


Sapindacew, 

43. Uemigyrosa oanoKcem. 

Ls(jU7nino8€ir, 

44. Lathyrus satious, Limi, Esoapod from cultivation. 

45. Orotolaria quinquefolia, Linn, Flowers cold aeaaon. 

46. Orotolaria medicaginea, DC, var, negleota. 

47. Orotolaria retuaa, Linn. 

48. Orotolaria myaorenftis, Roth, 

49. Flemiugia aeini-aluta. Roxh, 

50. Hhynohosia rufeBoens, DC. 

51. Hhynohoda miaima, DC. Flowers hot season. 

52 Ehynchosiu bracteata, Bmth. 

53. Teramnus labialis, Flowers rains. 

54. Mucuna monosperma, DC. 

55. Millettia raoemOBa, Benth. P'lowers rains. 

56. Uraria lagopodes, DC. 

57. Dosmodium heterophyllum, DC. 

58. Desmodium diffusum, DC. Flowers cold season. 

59. DeBraodium triquetrum, DC Rare, only found near Mojjagodo. Flowers 

December. 

60. Dosmodium gyrans, DC. 
r»l. Desmodium gyroides, DC. 

62. Alysicarpus bupleurifolius, DC. 

63. Indigofera aspalathoidos, Vapl. Flowers and pods iHiiiH. Urii/a Nili. 

64. Indigofora trita, Linn. 

65. Iiidigofera glabra, Linn. 

66. Indigofora pulohella, Roxb, Not oommon. Flowers hot season. 

67. Cassia puraila, Lamk. Flowers cold season. 

• 68 Bauhinia acuminata, Xmii. 

69. Acacia lontioularis, Hara. 

70. Acacia Suma, Ham. 

71. Albizsia odoratissima, Uriya Sirini. 

72. Albiezia Debbek, Benth. Uriya Sinsa. 

Melmtomacem. 

73. Osbeckia zeylanioa, WiUd. 

Lyihracew. 

74. Ammannia peploidea, Spreng, 

75. Ammannia pentandra, Roxh, 

76. Ammannia baooifera, Linn. 

77. Ammannia salicifolia, AfcmU. 

78. Pnaica granatum, Linn. Planted. 

Onagramce* 

79. Jossioea repens, Linn. Hooting in mud. Flowers soon after rains on the 

edges of tanks. 
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Tumerac€(B, 

80, Tuniera ulraifolia, Lim, Introdncod aa a gardon plant America and 

now run wild and occurring as a common weed in the neighbourhood 
of towns. The order is only represented by this one species in India, 
and has been omitted from Hooker’s Flora of British India, and is also 
absent from Cooke’s Flora of Bombay, in which latter province it has 
perhaps not run wild as it has in Bengal (tuV/« Brain’s Bengal 
Plants”) and in our area. 

CucurhitacMi, 

81, 'rriflhosanthcs palmata. Hoxb, Flowers rains. 

82, Cymnopetaliun cochinchinenae. Flowers rains. 

88. Luifa aontaiigula. J{u.vb. Flowers rains. 

84. Moraordica (Jharantia, Linn, Flowers cold season. L'l^iya Kohnra. 

85. Mouiordica dioioa, Roxh. Flowers rains. 

Hd. Ouciimis trigonus. ]{o.ch. Flowers rains, 

87. Citrulliis vulgaris, Schrad^ liun wild. 

88. Mukia scabrella. I/•//. Flowers rains. 

88. Bryonia laoiniosa, Linn. 

90. Zuhrieria umbellata, rhuHiites. Flowers hot sc^ason. Criya Mthada^^uoi. 
Trichosuuthes angniiia, Linn .; Lagenaria vnlgariH^ Ser. ; and Cucurbiia ma¬ 
xima Duchesne are much cultivated. 

Ficokleo. 

91. Trianthoma inonogynum, Linn. Flowers rains 

92. Mollugo stricta, Linn, Flowers hot season, 

98. Mollugo Spergnla, l/nm. Flowers hot season. 

94. Mollugo hirta, Thunb, Flowers hot season. 

95. Oisekia pharmacooides, Linn. Flowers rains, 

Ruhiacetr. 

96. Dentolla repens, FursJe 

97. Hedyotis pinifulia, Wall. 

98. Hedyotis hispida, Ketz. 

99. Oldoulandia Hoynei, Ur, 

100. Oldenlandui brachiata, Wight, 

101. OldeiUaudia gracilis, /)( 7 , , 

102. Oldoulandia nudicaulis, Roth. 

103. Uandia malabarica, Lamk. 

104. Knoxia oorymbosa, Witld. Apt to be mistaken for an Umbelliferous 

plant at the first glance. 

Comjfositece, 

105. Centranthenium anthelmiutioum, 0 . Kuntze. 

106. Vernonia tores, IFa//. 

107. Vernonia cinerea, Ijess. 

108. Klephantopus soaber, Linn. Flowers at the end of rains and up to De¬ 

cember. 
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109. Ageratum oouyzoiden,/.mti. An introduced plant, now thoroughly esta- 

bliahed throughout the Peiiineula and in Ceylon. 

110. (xrangoa maderanpatana, Pair. 

111. Erigeron atttoroklcs, Roxh, 

112. Bhimea lacera, DC, 

1 Cl Lagera flava, JUnth, 

114 iSphocranthuR iiidioufl, Linn. Uriya PohiHutiyn. 

115. OtoHulia axillarifi, 

116. Vicoa auriculata, 

117. Emilia Houchifoliii, DC. 

118. Tagete.s patulii, Linn. An escape from cultivation. 

119. Siogosbeckia orientalis, Linn. Only soon on the lower slopes of Malieii- 

dragiri. 

120. Kclipta alba, Uriya Kmindra. On dry soil a iinall prociiinbeiil 

dry wood ; much larger, erect and somewhat fleshy in swamps and ditches. 

121. Blainvilloa latifolia, DC. 

122. Wedolia oalondulaoon, Less. 

121 Bpilanthes A cmolla, 

124. Bideiifl pilosa, Linn. 

125. Ulosaogyne piimatifolia, DC. In hilly country, 

126 Tridax procumbens, Linn. Uriya Bhurni— Pokusunyo. Another Ameri¬ 
can invader which has become thoroughly naturalised throughout the 
Peninsula and Ceylon. It is certainly the most widespread and 
abundant weed in our ansa. It flowers sporadically throughout tho year. 
127. Eaunoa pinnatifida, Caen, A small herb of the seashore sand with a 
flagelli form creeping and rooting stem. 

At. least throe more species could not bo identified for waul of developed 
flowers, 

Campanulacea, 

128« Lobelia terminalis, Clarke. 

Ebetiacea. 

129. Diospyrofl toinentosa, Rttxb. LNiya Khmdu. Not readily distinguishable 
from D. melanoxylou, K(»xb. Both species occur. 

Oleaceet., 

ISO. Jasminum Bambao, Ait. 

Salvador acefr. 

191. Azima tetraoantha, Flowers rains. 

Apocynacete, 

132. Vinca puailla, il/txn, A miniature of the introduced well-known Dead 
man’s flower.** V, rossa, Linn, 

1B3. Alstonia neriifolia, Don. Not common. 

Aeclepiadacea:. 

134. Oryptolepis Buohanani, Rocm & Scholl. Uriya Doddara. 

135. Oryptolepis elegans, Wall. 

136. Btreptocaulon sylveatre, Wight, 
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137. Pentatropis miorophylla, IV dt A. 

138. Sarcostemraa breTwtigma, Wiffkt. FIower» hot season. 

139. Gymncma sylvestre, Br var. ceylanica. 

140. Porgularia pallida, (i; yl. 

141. Tylophora asthinatica, W. d’ A. 

142. Hoya pondula, Wight. 

Geniianaceif, 

143. Ki’ythnna Uoxburghii, G, Dm. 

144. Hoppea dicliotonia, Willd. 

Boragirmt. 

145. Heliotvopum ovalifolium, Forsk. 

146. Holiotropum strigosum, Willd. var. brevifoliu. 

147. Holiotropum marifolium,/d(5<a. mr. Wallitdiii. 

148. Holiotropum indioum, Jinn. 

149. Ooldenia prooiimbens, IJtm. 

Convohmlaceo'. 

150. Cusouta rofloxa,A leafless filamonton h parasitic shrub, often oom- 

pletoly covering the crown of bushes with a matted yellow screen. 

161. Kvolvulus nummularius, Linn. 

152. Jaoquenaoutia paniculata, JlaWer,/. (Convolvulus parvi JioruH. 

153. Morroinia vitifolia, Hallier. f. (/pomaa vitifolia.) 

154. Merromia l.astata ,(Ipormra angmlifolia.) 

155. Morromia ohry^eides, ITalUer,/. (Ipomwa ohrgmdeH.) 

156. Ipomooa calyoina, Clarke. 

157. IpoTOcna barlerioides, Clarke. 

158. Ipomooa hiapida, Rom <{■ Schalt. (I, eriocarpa.) 

169. Ipomoea Nil, yZoi/i. (1. hederacea.) 

160. Oalonyction murioatum,/-^(wt. (Jpoma a muricata.) 

161. Lottsomia aggrogata, Roxh. 

Lettsomia aggregata, lioxh. var, OsyrenBis. 

I have adopted the Domouclaiuro in Prains “ Bengal Plants ** entering 
that of the Flora of British India ” in brackets when the two differ. 
Solanaoeiv, 

162. Solanum vorbascifolium, jLftw, Flowers hot season. Uriya Dmka-h^i, 

Scrophularineai, 

163. Jjimnophila oonferta, Bmih, 

164. Lhniiophila racemosa, Benth, 

1C^5. Hoipestes Moiuiiera, H, B, and K, 

166. Dopatrium junoeurn, 

167. VandeUa soabra^ Benth. 

168. Bonnaya reptans, Sjrreng. 

169. Bonnaya veroniowfolia, Spreng, 

170. Btriga densifiora, Benth. 

171. Btriga eupbrasioides, 

172. Oentranthera humifusa, Wall, 
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173. 

174 

175. 


176. 

177. 

178 . 

179. 

180. 

181. 

182. 

183. 

184. 

185. 

186. 

187. 

188. 
189. 
J90 

191 

192. 

193. 

194. 


195. 

196. 

197. 

198. 

199. 

200 . 
201 . 


202 . 

203. 


204. 


LmUbulariacew. 

Utricularia retioulatu, Smith, var, Mgifw»a. 

Utricularia bifida, Linn. 

liignoniacem. 

Dolichandrouo faloata, Sflfjra. Only two troe« seen at the foot of the 
Mohiri hills near Jogidi. Flowers in June. 

Aoanthacf<r, 


Elytraria orenulata. Vahl. 

Xelsonia oampestris, R. B'. 

AcunthuH ilicifolius, Linn, Uriya Ifollithiuonii. 

Hygrophila polysperma, T. And. 

Kuellia prostrata, Lamk. 

Uuellia prostrata, Lamk mr dejerta. 

Ruollia patula, tJacq. 

Homigraphis hirta. T. And. 

Phaylopsis parviflora, Willd. 

Andrographifl eohioides. Nmh. 

Asystasia gangetica, T. And. (A coromandeUarut.) 

Uhinacanthus commimw, 

VerbenacM'.. 

Lippia nodiflora. 

Prorana latifolia, Roxh. rar. mollimma 
Symphoroma involuoraturu, Roxh. 

Symphorema polyandrnm, Wight, 

Lahiatem, 

AcrooephaluH capitatus Benth. 

Geniospomm proatratnm, Bmth, 

Pogostomon pleotranthoides, Dei(f. Uriya Gofido^ulia. 
licuoas stricta, Bmth. 

Amaranthacew. 

Amaranthns viridis, Linn. 

/Erua Monsouia, ^fart. On calcareous hoIIh. 

CheMopodiacejT . 

Basella rubra, Linn. 

Polygonac^o’. 

Polygonum plebejum, R. Br. 

Polygonum glabrum, IFiVW. 

Polygonum barbatum, Linn 
Polygonum Hydropiper, Linn. 

Loranthac^fp^ 

Visoura monoioum, Roxh. 

VuHoum orientale, Wiild. 

These leafy-speoies together with the varioui species of Loranthus 
in Uriya bear the generic name of Modango which is prefixed with 
the name of the host. 

Viaoum artionlatum, Burm, vat, diohotoma. Uriya Madam. 
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Euphorhiacea\ 

20.0. Kuphorbia hypericifolia, Linn rar, indica 

206. Euphorbia pilulifora, Linn, 

207. Kuphorbia microphylla, Htynje, 

208 . Bridelia retusa, Sptmg. var Koxbiirghiana 

209. Bridolia inontaiia. Willd. var. oommunia. 

210. Bridolia Htipulads, Bl, 

211. Bridolia tomonto.sa, Bl. 

212. Fluoggia microoarpa, Bl, 

213. Bhyllauthus inadaraKpatonaiH, /Jnn, 

214. Phyllanthus nimplox, /iGtz. 

215. Or()t,f)ii oaudatiis, Geisel. Not common. 

216. Chrozopliora plicata, A. Jush. 

217. BalioHponnum axillare, Bl. 

218. Cbioxylon MercurialiH, Thwaiien. 

219. Acalypha fallax, Mueil-Arcf. 

220. Acalypha indica, I Jnn. 

221. Homonoia riparia. Lour, 

Tragla iiivolucrata, Linn. var. angiifltifolia. 

Tragia involucrata, Linn. var. cannabina. 

222. Sebastiana Ohamicloa, MneU. Ar(j. 

Urticacfirr. 

223. Trema arnboineiusia, BL. 

224. Pouzolzia indica, Gaml. 

Pouzolzia indica, Gaml. var. aliciiata, Wedd, 

225. Ponzolzia pontandra, Benn. 

226. PhylochlamiH Hpinowa, Bur. 

Ceralop/iylleu', 

227. Ooratophyllum demorsum, Linn. 

MONOCOTYi.EDONES. 
Hydrochariden. 

228. Ottolia alTHtnoides, Pern, 

, BurmanniacBcr., 

229. Burmarinia cajlostiw, Don. 

Orchidaceo'. 

230. Geodornm dilatatum, R. Br. TerrcHtrial. Flowers rains. 
231 Vanda lioxburghii, Hr. A common epiphyte. 

232, Habonaria platy[diylla, Spreny. . 

233« Ilabenaria planiaginea, Lind,I. > Small, terrestrial herbs. 

234. Habenaria commelinifolia, Wall, / 

11 wmodorcuieo . 

235. Satweviera Hoxburghii, S^hult, f. Uriya Marya, 

Amaryllidea, 

236. Ourculigo orchioidcs, Gorin, 

237. Criunm asiatioum, Linn, 
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2aH. 


240. 


241. 

242 

243. 

244. 
24 r>. 


2r)0. 

251. 

252. 

253. 


254. 

255. 

256. 

257. 

258. 

250, 


2(>0. 


261. 

262. 


263. 


264 . 


265. 

266 . 
267. 
208. 

209. 

270. 


Crinuni latifoliuin, TJun, 

Parusrjvt.ium /.oylarucuni, 

Tcuraceit', 

Tacca pinnatiOda. Ford. 

DioHCvrrnreu'. 

L)io.sc,(*ro.'i pcut:i[»liylla, iJun. (^riya Korabo. 

Dios(‘.orca tonioiitoHu. Kfntf/j^ 

DioHooroa f>ppositifolia, Linn, Friya I'idolo, 

Diosoorca aiigninii. Roxh. Uriya Kom*lu, 
l)i()H(u>rca Ifainiltoiii, Hook, f. 

All Howcr during Uie rains. The tuhors arc eaten by tho*jnngle 

tribes. 


/.ili(i>cs(t, 

Sinilax macropbylla, Roxb. Uriya Muthiri, 

Scilla iiidica, Rnk, 

ClxlorDpbyton tuberosum, Rah. Uriya Ronnpia'i, 
Ponle.dfiriarp.tv. 

Moiiocboria bastajfolia, Freni. 

Gomfwii *tace(e. 

Coruimdina riudiflora, Linn. 

Ooinmoliiia attenuata, Kauiif. 

Clumimdiua sullruticoHa, Ri. 

Aneilenia HcapiOormn, Wiytit. 

Aiieiloina vagiuatum, R. Rr. 

Typlhucetr. 

Typba aiigiistata, ChanJt and Rury. Uriya Pani>ula. 

.4 7'oiflece. 


Pistia atratiotes,Flowers cold Hoaaon, A small, rr selte-like float¬ 
ing plant, ooniTUon on all tanks. 

Typhonium trilobatiim, Schott. 

Ainorpbophallus oamj)anulalnH, Rl, Uriya ILIlo. Tho large tuber is 
tmien by the jungle tribes, 

Plesmoniuin margaretiferum, Schott. Tho barren appendage is de.scribed 
asnonglit or very short/* but that of one apecimm found was IP' 
long, tho total length of tho spadix being 5". 

Sciudapsus otliclnalis, SchoH. An extensive climb ir, 

Alisjnaceaf, 

Limnopliyton obtnsifoJium, Mig. 

Naiadacfio. 

Potamogotou indicus, Roxh, 

Potamogoton pootinatus, Linn. 

Najas minor, A ll. 

Eriocaulm* 

Kfiocaulon troncatum, Ham. 

Briocaulon quiuqnoongularo, Linn, 


11 
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271. 

272. 

273. 

274. 

275. 

27r», 


277. 

278. 

279. 


280 . 


Cyperacm and Qramnm, 

Aliout 100 apocies of thoHo two ordoM wore collooted and Heat to Calcutta 
for identification. A» they have not yot all been dealt with, they are 
entirely omitted here. 

CIITPTOGAMIA, 

Filicks. 

Pol ypodkiceo', 

Adiuntiim lunulatum, Jittnu, 

Adiantum caudatuni, Linfi, 

Ohoilanthes tennifolia, SvraH;:, 

CeratopteriH thalictroidett, Jiroyiu 
HemionitiK arifolia, BeiJd. 

S<'hidacio\ 

Lyj^^odium flcxuofluni, Sit\ 

11 hizo(:aki*k.k. 

Salrinuirm:. 


I Two common “ maiden hair ” feniM. 


I VGya Smnmumia sago, creeping 


A^olla piiniaU, R, Ih\ A minute floating plant. 

Mar silence O'. 

Mursilea (piadrifoliata, Limi, 

Marsilea minuta, Linn, 

and rooting in mud. The leavoa roaomble thono of Oxaliw and are 
Giiton, Oonceidaclcs cold Hoaaon. 

Lv(;oI'OI)Inic.k. 

Lfiropodiaceo, 

Lycopo<lium Hamiltonii, Spreng. 


Errata tu article on pages 537 to 5.00, Vol, A’l . 

Page 540—No. 03, /or carniculata/’ read corniculata. ** 

Page f42—No. 113, /or Orotolaria clavata, W. & A./’ read “ Crotolaria 

Hnliiana, Andr.'^ 

No, \ '2l, for Indigofera tiiictoria,'* read “ ludigofera 8iima- 
trana.” 

Page ri43—^No. 102,/or ** m\m^oP reml “Mungo,” 

Page 544—No. YH,for torn,” r«id “ Tora.” 

No, 139, for “ almiB, read Abwua.” 

Page 545—No, 219,/or “ intaia,” rerirf '‘Jntsia,” 

No. 220,/or calappa,” read *'Calappa.” 

No. 22%, fur chebula/* r«af/ Chebula.” 

Page 540—No. 230,/or “ Guayava,” read * Guyava." 

Page 548—No. 293, ./or “ elengi ” trad ** Elengi,” 

No. 297, for embryopteria,” read “ Embryopteria/' 

No. 299, for “ cbloroxylon,*’ read “ Chloroxylon.” 

Pagt^ 549—No. 315,/or “ Chonomorpha Griflfitbii,*' read " Chore u< rpha 
macrophyJla, G, Don.” 

No, 321, delete Calotropis prooera, Br„ which doea i ot occur. 
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P.ig3 r)riO—No. !llj7^ for “ Limnoi»hiia laxa, Henth./’ /rad ** Limnophila gra- 
iioliodes, R. Rr.’* 

Page 651—No. 373, dele^f “ Uricularia affinw.” 

No. 888, fur “ Uoinakka/* rmd Komakka.*’ 

Pago 552 —-No 8, aiul 307,/or “ Bnrleria,” rend ‘Miarloria.*’ 

No. 401,/or Lopidagathin irinervia, N 0 C 8 ,” rroi/ “ Lopidagathis 
Hauiiltonuinu, Wall." 

No. 402 , /or ** beionica/ read '* lloionica.” 

No. 40Ct,/or “ Jiwiicia prociimbo«iM, Jjum.. mo/ J. diffusa, 
Wind., nir, orbiciilatu ’* 

Page 553—No. 135 , /or “ ccphalotes,” read Cephalotes.” 

No. 4f)/, /or tii tioalli,” read Tiruealli.” 

No. 458,/or “ Euphorbia uivulia, Eiiin.,” fnfd “ Euplxorbia nerii- 
folia, 

Pago 574—No. 487, /hr “Jatropha glandulifera, Hoxb./’ read “ Jatropha 
go 8 -« 3 'pifolia, Hoxb.*’ 

Pago 555—No. 503, /or “ Agavo Aiiicricaiia, Linn./' read ** 

Uoxb." 

No. 493, ftr “ Susanna'/’ rmd “ Susanna:*.” 


Agave cantuJs. 



A LIST OF THE BIRDS FOUND IN AND 
ABOUT MADRAS. 
l\y D, Dbwau, i.c.fi. 

Tlii}< li^^i is, 1 re^rot to ssiy, by no moans comploto, fnilood, so fnll 
of Liounuo is it tbtit I sbonld not havo tlK>n^ 2 ;lit of sending it to ibe 
Journal, but for tbe fact that 1 am lonving Madras and am not likely to 
return to the station,—at any ratt^ for som-? time to (uunt^. 

So far as 1 liave be(?n able to aso(‘rtain no list of tlio birds found 
about Madras exists, I tlierefor(‘ venture to ]io|w that this list, in- 
Oomplet(^ though it he, may prove of simie s(M*vie(^ to bird-lovers, who 
happen in future to la? statiomMl In Madras. 

Now that a beginning has been imub^ 1 lu)p<‘ that some oi'iiilbologist 
will ere lojig eom])ile a oomplet(‘ list of the winged ereatiires seen in 
the neighbourhood of tla^ ohief town of the Ibmiglded Pr(»sideney, 

The [uvsent list was ]mt together during the eold wtnither of 11)04- 
05, wlikdi was an uhiioiMiial one on anooiint <»!' the total failure of 
the N.-E, monsoon. It is therefore tohu’ahly eertuiii that s<mio wading 
b’rds will have to hi* added to those given below. 

Tlic^ op[)ortunitl(*s I have enjoyed of going outside the immediate 
<nivirous of Madras have been few, liemte nearly all tlui birds herein 
onumeraletl are to be found within five miles of Fort Bt. (reorge. 

As, however, some of the birds that find plaee in this list seen 

farther afi(dd, I have taken as jiiy area a strip of <mst JO miles 
l)road extending from Cdiingleput on the smith to the Pulient lake on 
the north ; that is to say, an area of rouglily 400 square miles. The 
Madras man wlio goes out for a day’s shooting is not likely to go ont- 
aide this area. 

Tim number given against (aieh bird is that attaohed to it in the 
Fauna of British India. 

4. Conma The Jungle Crow,—The term jungle 

crow” is u misnomer, for this bird atfeets town almost as much as C, 
xpknikns does. The two s[)eoies are .almost equally common within 
the Municipal limits of Madras. It is aiinising to notice the respect 
with which this spetiies is treated tiy C. It nests from 

March to June in Malms. 

7. Canms apUndms.—l'hr^ House Crow.—The bird is a positive peM 
in Madras. Their numbers must oonsidombly exceed the human popu* 
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iaiion. Crowds of them hang about tho Gonoral Hospital, roudoring 
^Idigatory the outeHaininent of a spetrial staff of orow boys.’’ Thoso 
urchins are armed with bows and arrows, aiuj tlioy htivc thoir work 
out out in kooping th(‘ crows out of the wards. The weak, heI])loss 
patients are a favourites butt of the <?rows. The lables, wliich are placed 
at tlie bedside of the ])atients, are )n*ovided with \\ire (unors under 
which the food is phcuMl. Formerly weaker (tovers w<*r(^ used, but the 
(trows soon It^jiriu^d ovi^rturn t]ies(\ <\ spleml&n.s n(^sts in Madras' 
•during the months of duiu*, duly and August, usually in troths, but 
o(;(;}isio]]ally on roofs. l>ozens offamilie.s are reared up annually in 
the trees of the Fort, l^nst year one ]aiir tried to build on the 
talogi^aph win^ i\ear the (Itmeral Post Office in Bhudvtown. 

Both the cofjk and hen birds seek materials for the n(\s(, hut the 
female alone does the liuilding. The mule sits atul wat(»hes in a tree 
iK^ar ))y, and wlieu tlie female has uiljnsttnJ the twigs to lun* siitisfacdion, 
both fly off t(jgether to seek now matiU'ial, While th(‘ young are in 
the nest otu^ or other of the j»ar(U)ts invariably mounts guard. The 
young birds upp(^ar to remain about 20 days in th<‘ nf‘st before tliey 
leave it. About the end of the third w(Mdv of their exthey 
begin to sit on the edge of the ne«t, but do not attiunjjt to fly until two 
sir throe days later, 

Tlu^y are fed by the mother and generally treated as babies for 
<111110 a long time jvfter they have loft the nursery. They •* srjuawk ” 
jjerpetually, displaying red throats. 

The m^st is usually built of twigs, hut any flt^xihle material is 
pressed into servicjo. Cases are on record of nests In Madras being 
sumstrnoW of soda-water liottle wire, brandy-holtle wire and even 
hits of tin, 

31. Parus (ilncepH, —The Indian Grey Tit.—This bird is by no 
aiieans ooinmoii in Madras, 

111, Crateropus gnseus.~l!\ie White-headed Bahhler.--This is tlie 
•oommon babbler of those imrts, and indeed is the only Imbblor I have seen 
in the noighbourhood of Madras. Its huhits are those of its cluss. It is, 
however, less untidy-looking. The degree of whiteness of the head 
varies greatly on diflPereut individuals* I believe that it is a imse of “ the 
older the bird the whiter the head/’ In newdy^ fledged birds the head 
ihathers are soaiwly whiter than the rest of the phnnage, A young 
habbler makes a ehanning pet; it keeps up an endless oh<H)ping twitter^ 
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243. The (yoiwmon Iota.—This is one ct the 

luosi alnuKlant birds in Mjulms* Its innUifarious ami ohoertul notes 
nre hoard in overy garden. 

278. MUpaatf^s haymorfh^mt ^—Tho Madras Red-ventod Bulbul.— 
Very abundant. 

288. OtiH'ompm inner la ,—Bongnl Ited-whiskereil Bulbul,—This 
iilrd is suivrdinn^ soon wild in Madms. Probably birds whioh have 
from oaptivity have ostablisho<l tlioinselves. On one oonasion I 
saw a young bird without the rod patohos on the sale of the head. 
There upiioar to be several pairs in Guindy Park. 

302. Pijcmmtns .ra atholoimtu ,—Ye 1 low-throated 1 Bulbul.—-Oates 
reriords this bird as linving been found in Madras, but I think lie must 
have been mistaken, for I have never seen it about Madtiis, nor do I 
know any one who has, 

805. PjfeHnnatm Inieolns ,— White-browed liulbul.—Tliis bird 
oocnirs in grtad numbers, being in find almost us jibundtuit as MolpaMea, 
It oooiu*s in eveiw hedgerow, 

827. Dicrurns alee ,—Tlie Bbudc Prongo,—Needless to say this bird 
is exoaedingly ]dentiful. Numbers squat on the ground on the 

Island k<3eping eoinpany >vitli mynas and grey-headed wngtaile. 
It does not seem to ** hit it off’* very well with the latter, for 
-one eonstuntly sees it angrily ohusing a wagtail, whitdi it never 
<nitoh(3s. 

Tim l)irJ seems to breed througliout the hot weather. Last August a 
l>air of drongos built their iiest high up in a tree in the Fort within 
a dozen yards of my otficu’i window. As there w^ere orows^ neste on 
that and all the surrounding trees, the amount of Hquabbliiig that took 
plue 3 may 1) ? imagiiKMl. Tlie sonmms of the inite king-crow M^eye so 
loud and frequent that they seriouRly clkturbed my work. On one 
neoasion I took the trouble to count the number of fights lyetween 
these two drongos and the various crows. Between 11-45 ttml 12-15 
there ware no fewer thai; 10 sopumte fights; and they kept this up 
throughout the <ky Lt 11 days ! 

830. Dkrnrm eiv.rnleseens ,—^The White-helliwl Ih'ongo.—A mro 
l)i»Hi. I can only remember seeing it on two octcasions. 

874. (Mhoi^nms suiorim .—The Indian Tailor Bird.—Exoeediifgly 
abundant. Its nestR are found from Febnmiy to Aytgost. Aftll if ^ 
month when most nests are likely to be seen. SingWl^if 
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to find. One i>air sewed up one of the leuve*? of one rf the 
immerous oanims that were growing in pots in the verandah of Jiiy 
friend, Mr. Powtdl. He noticed that the leaf was withering, bo cut 

it oC He only then discovered tlmt it contained a luilf coinpleto<l 

ncBt, He replaced the leaf in the ]»ot hu[>iiig the birds could 

(jontiiuie nesting operations. But they loft tliut nest and made another 
in the same plant. 

I saw one nest ojdy one foot above the grouml, it was in the leaf 
of a t^anna standing on the ste|)s of the Gymkhana PaviHon, 

3^4. Franklmia burhanani —The RnfouH-fronted Wren-warbler.— 
A rare hinl. 

Sy i. ntma, —8ykes* Troe-warbler,—Hundreds of thousands 

of these birds visit Madras in the cohl weather ; their Imrsh, sharp, 
4‘hick^ vhlek^ seems to issue from almost every busl), 

402. Siflnia afinis ,—The Lessen* Whit<=^throated Warbler.—Fairly 
common. 

464. Prinia wialls ,—The Ashy Wren-warbler.—This bird is not 
very alnmdant. 

4rd». I.anius laht^uui .—The Indian Grey Shrike,—There is a speci¬ 
men of this bird in tlie Madras Mtiueum, labelled “Madras/^ hut I 
have not nmm the bird in the neigl\bourhood. 

47d, Lanius rittatus ,—The Bay-hacked Shrike.—This is the common 
shrike of Miwlras. 

476^ Lanins et'ijikviun^ias^ —^The Tlufou9-hacke<l Shrike. — This 

is not common about Madras, 

488. TejihnuUrnis pondkenanab .—The Common Wood-Shrike,-^ 
The bird oocurB in gr<Mit niimbe3\s in and about Madras, Irequenting 
rows of palm-trees, and gardens. It 1ms an agreeable mellow note 
which it constantly whistles, 

500, Peritnymins jyeregnnm ^—The Small Minivet,-^TluH bird is 
fairly common, little flocks of 1 hem frequently ornament the garden. 
When seeking the ins<K5t prey they often hang from u branch head 
downwards as Tit« do. 

508* Cam^phaga ngUBi.^The Black-headed Cuckoo-Shrike.— 
Thfei handsome bird is by no meanB rare in Madras, b^ing more 
ahtxudant there than in most parts of India. 

GramdAun maciu —The Large Cdckoo-Shrike^-^This bird can 
mjirodty be »aid to be common about Madras. 
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512. Art(vnn,s\ftiSftf .'<.—Tho Asliv Swallow-Slniko.—This bird isiioir 
vory common within Municipal limits, but is found in numbers nil 
along the Biickinglmm OanuL 

Tliis bird keeps to tree-tops, now und again making little salHes into 
the ail'. Its wings when outspread resmnble in 8lm|>e those of a 
Boe-oator, Indeed the manner of fliglit of the Asliy Swallow-ShrilvO 
forcjihly calls to mind that of the (tommon green Bee-eater, 

518, (jriithis hiiuliw *—Tlie Indian Oriole,—This bird is not often 
seen in Madras during the hot weather, hnt is fairly common in tlio 
winter. Ouriously enough I tlo not remember having beard its nndlow 
note during the 18 m<mths I was in Madras ; on (lie other hand one 
frequently hears the bird’s harsh note wliieh is like unto the mewing 
of a wheezy cat. It would seem that the mellow note is uttered only 
during the )>reejing season, and tliat tliis s])e(ties do(*s not nest in 
Madras. 

521, Oi'iiluH in(duni^ccph(Uns ,—The Bliiok-h(nided Oriole.—This 
far from being common in Madras. 

528, Pastor roseus .—The Uuso-(;o)ourod Starling,—This liird is not 
common about Madras. 

582. Starnia tneuzltiert .—The Common Indian Starling.—A bird 
rarely seen in Madras. 

538, Stftrnns nhalaharka .—The (3rrey-bendf>tl Myna.—A winter 
visitor only. In the cold weather it is fairly ahundunt. 1(« habits 
appear to bo strictly arboreal, I do not remetnber e^or having seen a 
Grey-headed Myna on the ground. It is frequently found in company 
with the Black headed Myna. 

They occur in flocks and are noisy creatures. Their voices are 
harsh, the notes they <‘init being a hoarse cackle, like the ocmmencc- 
mont of the cry of the spotted owlet, 

544. Temv.Hnv,hns />ar/cdaru/a,—The Bluck-headod or Brubminy 
Myna.—This is one of the commonest birds about Madras, being even 
more numerous than the following species, 

Brahminy Mynas do not seem to be very particular as regards what 
they eat. Numbers of them will usually be seen in the neighbour¬ 
hood of the conservancy trenches I Ijast July a couple of these birda 
had tt nas^ in the hole througli the ledge or oomice of the spire of ihe 
Fort Church, through which the light! ing conductor runs. Both 
|H;irent8 feed the young ones. 
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549* AoridMheres trUiU *—The Oommon Myna. 

576* Cyomis <ecfcpZii,~Tickeir8 Blue Flyoatoher.—I have never 
seen this bird at large in Madras. A live specimen was, however, 
brought to me last February and said to have been taken about 6 irides 
inland from Madras. 

588. AUeonax Za<is.-^The Brown Flyoatoher,—This bird is by 
no means common in Madras. I have only noticed it in winter. 

598. Terpaiphone paradisL —The Indian Paradise Flyoatcher.^—This 
is the commonest Flyc itoher in Madras and is a permanent resident. I< 
sometimes enters verandahs and hawks insects from the trelliji«work, 

604. Rhipidnra White-browed Fantail Flyoatoher.— 

This bird although cot very abundant is by no means raie in Madras. 

609. Pratincola atrata .—The Southern Pied Bush ('hat. 

644. R^Ukilla rufivcutris .—The Indian Redstart—A good many 
of this speoies visit Madras in winter. 

662, Thdmnohia /uJecuta.—The Black-baoked Indian Robin,—This 
bin! is fairly abundant. 

668. Copaychns aaularis .—The Magpie-robin, - This bird, although 
by no means rare, is not nearly so abundant as it is in most stations of 
Northern India. 

720. PUoeua haya .—The Baya.—I do not remember having 
seen this bird within Municipal limits ; it is, however, by no me?ms 
rare at a distance of a few miles from Madras. 

728. Uroloncha striaia .—The White-baoked Munia.—This bird is 
not common in Madras. 

734. Uroloncha ma/a6aWra. —The White-thnmted Munia.—This is 
the oommonest Muniu in Madras. 

735. Uroloncha punciidata .—The Spotted Munia.—This bird is not 
very often seen about Madras. 

775. —The Yellow-throated Sparrow,—This 
bird Is fairly abunrlant. 

776. Passer domestieus .—The House-Sparrow.—This oreaturfi is 
as numerous and impertinent in Madras as elsewhere. The sparmw 
used to come ipsido the first hotel which 1 stayed in Madras, and 
pwule such a noise that I was obliged to change my quarters. 

813. ffimndo rmtica .—The Swallow, 

831* MoidKiMd I^arge Pied Wagtail.—This 

^ Wagtail in Madras. It is a permanent resid^t; a pair 
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frequently attach themselves to a bungalow^, and there bring up, in rapid 
ffuCoession, a number of families in a luile somewhere about tho roof. 
This species has a sweet song. 

882. sMotmiUa melanope .—Tho Gray-Wagtail,—This bird does not 
visit Madras in veiy lttr 4 i:er numbers. 

883. Motacilla borealis,- The Grey-headed Wagtail.—Great flocks 
of these birds visit Madras e^ery cold weather. Their plumage is very 
^^riablo. 

8311. Lm&nidromuA mthcus,--Tlie Forest-Wagtail.—1 saw this 
species on two occasions. 

847. Anthus ra/'a/u^.—The Indian Pipit.—This bird does not 
appear to be very common. 

861. Alamia (julgala, — The Indian Sky-liark.—This is a common 
bird. 

872. M/rafra afinis .—The Madms Bush-Lurk.—As Jordon re¬ 
marks, this bird is to be found in every garden in Madras. 

879. Pi/rr/tulanda gnsea ,—The Ashy-orownod Finch-Lark.—This 
bird is fairly common. 

894. Arachnechthra Lotou’s 8un-bird.—This bcaiititul bird 

is very common in Madras. It has a fine voice. It nests in Fobnmry 
and March. The nest is much more bulky than that of A. zeyUnka, 
It is usually commenced upon a cobweb at the end of a bronoh of a 
bush. The entrance is protected by a poroh. Two eggs arc laid : these 
have u whitish background, blotched with brown ; the brown marking? 
occur chiefly at one end of tho egg. 

895. Arachnediihra asiatka .—The Purple Sun-bird.—This bird is 
not nearly so common about Madras as A, lotenia and A, zeylonha, 

901. Arachnechthra zeylonica ,—The Purple-rump6d Sun-bird.-*— 
This is the oommonest of tho three honeysuckers. In March, nutnbers 
of nests are to be seen These are pear-shaped structures attached to 
the end of a low lianging branch. Tho branch is usually an inner 
Of e ; 80 that the nest is likely to escape detection unless one posses undet 
the foliage of tho tree from which it hangs, 

A pair of these birds built their nest at tho end of a wire which hung 
down from the roof of a fernery. The occupants of the house used to take 
tea in the verandah every afternoon, within a couple of yards of the nest. 

The branch to which another nest in the same garden was attailb^, 
broke fad the nest fell to the ground. The broken end was then 
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Dll to the tree by the owoerj* of the garden, and the Suii-birJrt went on 
incubating as though nothing bad happened. 

9<}8, PUta 6m6’A^am.—The Xudiun Pitta.—This interesting bird 
may almost be said to be common in Madras. Wherever there is cover, 
such as shrubs or brushwood of any magnitude, there will this bird 
almost certainly be found. 

Jordon writes of the Pitta : “In the Carnatic, it chiefly occurs at the 
lieginning of the hot weather, when the winds first begin to blow with 
violence from th(5 west, and the birds in many instances appear to have 
been blown by the strong wind from the Eastern Ghauts; for, being birds 
of feeble flight, they are unable to contend against the strength of the 
wind. At this time they take refuge in huts, out-houses, or any building 
that will afford them shelter. The first bird of the kind that I saw, hud 
taken refuge in the General Hospital at Madras and subsequently at 
Nellore, 1 obtained many alive under the same cireumstanoes*'' 

Some birds certainly reside in Madras all the year round, for 
there is liot amonth in the year in which I have not seen Pittas. They 
do not appear to be less abundant in the cold than in the hot weather* 
They feed chiefly upon the ground, hopping about and rummaging 
among the dried leaves much as Babblers do. They are shy bir<ls, 
making for cover directly they see a hinnau being. 

Crows, for some mysterious reason, appear to have a deep-rooted 
antipathy to Pittas ; this perhaps accounts for the wariness of the latter. 
Mr. I). G. Hatoholl once picked up a dead Pitta in his verandali, which 
bad presumably been killed by crows. Dr. J. R. Henderson relates a 
similar incident. “ I was playing ieimis at a friond^s house here in Madras 
when I saw a bird being chased by a mob of crows. It took refuge in the 
drawing-room of the house, where I caught it and found that it w^as an 
uninjured, but very much terrified, Pitta.’’ “ My impression is,” he 
odds, ** that I have Si^en crows chasing a Pitta more than once in Madras.” 
I have never yet bad the good fortune to oome across a Pitta’s nest, 

4186. Brachyptemus auraniim, —The Qolden-baeked Woodpecker,— 
This noisy bird is very common about Madras, where it seems to be 
very partiiU to toddy palm trees. 

1008. lynx iorqmUa, —The Common Wryneck.—This bird is not 
at all common about Madras. 

; J.008* Thfffemryx -The Common Indian Green 

have neither teen nor heard this bird in Madras^ hut it has 
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been deBoribed to me as ooourring there. I have therefore inoluded it 
in this list. 

1019. Xaniholmma ha^maUMphala ,—The Ooppersmith.—This 
is one of the most abundant birds in Madras. Its monotonous note is 
heard oontinually throughout the day all the year rounds Sometimes 
in the early morning during the winter months I have seen 70 or 80 of 
these birds sitting on one tree. 1 do not. understand the significanoe of 
suoh oonjugations, for they do not appear to ooour on the same tree day 
after day. The tree that held them one morning was deserted the next. 

1022, Coracias indka .—The Indian Uoller,“-“This bird is not so 
abundant in Madras as it is in Northern India, but it ooours in some 
numbers. 

1026. Merops viridis ,—The Oommon Indian Beefeater.—This bird 
is fairly abundant, I have not seen it breeding about Madras ; it 
possibly goes elsewhere in order to bring up its family. 

1027. Merops philippinus ,—The Blue-tailed Boe-eater.—This bird 
IS not very abundant within municipal limits, but one sees many of 
them when out sjiipo shooting ,* they are fond of sitting on the ridges 
which separate the flooded paddy fields. 

1033. Ceryle varia ,—The Indian Pied Kingfisher.—This is a very 
common bird. 

1035. Alaedo ispida ^—The Common Kingfisher.—This bird, too, 
is very numerous. 

104:4. Halcyon smyrnensis .—The White-breasted Kingfisher.—- 
This specues is even more abundant than the two above mentioned. 
It is found in almost every garden. 

1046. Callialcyon lilacina ,—The Buddy Kingfisher.—-Blanford says 
of this bird; “The specific name commanda, although the oldesti 
cannot be applied to a bird that is not found in the Peninsula of India/’ 
But there can bo no doubt tliat this bird is sometimes found in the 
Peninsula. There are in the Madras Museum three specimens of this 
bird, one of which was shot by Mr. Edgar Thurston, Superintendent 
of the Museum at Guduvanoheri, about 16 miles south of Madras. 

1067. Upupa indica *—The Indian Hoopoe#—This bird occurs in 
great numbers in Madras. 

1073. Cypselus a^ms,~The Common Indian Swift.—This swift is 
not very frequently seen in Madras. 

1075. Tmhornu batassiemh .—The Palm-Swift.—Thanks to the 
number of toddy palms this bird is very common in Madras. 
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1091. CaprimiUffus asiaticus .—The Common Indian Nightjar.—I 
do not remember having heard this bird, bnt it does occur within 
Municipal limits, for Mr. D. G. Hatohell tolls me that he has seen it in 
his compound. 

1104. Cueuliis canorus .—The Cuckoo.—It is only on very mre 
occasions that this bird visits Madras. 

1109. Hieromccyx varm ».—The Common Hawk-Cuckoo.—^This bird 
does not often visit Madms, I can call to mind having heard its call 
but once during my 18 months sojourn in MiuJras. 

1118. Coccystes jacohinus .—The Pied Crested Cuckoo.—This bird 
cannot be said to be abundant about Madras. Now and again one notices 
a noisy flook of pied crested cuckoos. The birds seem to be always on 
the move. 

1119. Coccysies coramandus .—The Rod-winged Crested Cuckoo.— 
This handsome bird is not very often seen in Madras. One was re¬ 
cently caught in the compound of Colonel Carruthers, I.M.S. He 
put it into his aviary. It was exceedingly shy. 1 have seen it in 
Guindy Park. It is probably commoner than is supposed. During 
flight it looks very like a cook koel. 

1120. Eudynamis tioiwrata ,—The Indian Koel.—This bird is nearly 
aa common in Madras us the grey-necked crow, and is proof positive 
that Mrs. Ci^rvus splendens is a very good mother. 

1180. Centropus sinensis .—The Crow-Pheasant.—This is u common 
bird ; one living in almost every garden of any size. 

1188. Palaornis torquatus .—The Rose-ringed Paroquet.—A com¬ 
mon bird, in the cold weather, it is muoh lass frequently seen in the hot 
months. 

1189* Palmomis eyanocephalus .—The Western Blossom-headed 

Paroquet.—This is not so common in Madras as the last species. 

1152. Strix Jlammea .—The Barn Owl. 

1157. Asia accipiirinu8i—T\x<^ Short-eared Owl.~Thi» bird is, 1 
think, fairly common. One usually comes across it while out shooting. 
I saw one bird sitting in the middle of the polo-ground about 4 p,m. 

It let mo come within half a dozen yards of it before it flew away. 

It then settled down again on the polo-ground and made no attempt 
to conceal itself, 

1161. Bytnium octfWaitim.—The Mottled Wood-Owl, 

1178, So 0 ps The Scops Owl. 

1180. Mhme hrama *—The Spotted Owlet.-r-This bird is, of course, 

txoe^ingly 
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1189, Fandion halm^m. —The Osprey,—Some of Ihese tine birds 
ure to be seen tishiiig in jnt>«t of the baokwutors in the neighbourhood ot 
Madras, 

1191. Oi^gyps calms, —The Black Vulture. 

1196. Fseudogyps bmyalensis. —The Indian White-backed Vulture. 

1197. JNeaphronyin ytnianus. —The Smaller White Scavonger 
Vulture.—For the past 20 yours or more u pair of birds (probably several 
pairs in »uooebsion) have brought uj) a family on a ledge of the steeple 
of the Scotch Kirk. 

1207. Hieradius fasciaius. —Bonelli^s Eagle, 

1208. Hieraetas pennaius. —The Booted Eagle. 

1217. Spiloniis cheela. — Y\xo Crested Serpent-Eagle. 

1220. Balasiur teesa ,—The White-oyod Buzzard-Eagle. 

1224. HaliaCim leucogasier. —The White-bellied Sea-Eagle, 

1228 Haliastar Indus. —The Brahmiuy Kite.—This bird is exceed¬ 

ingly abundant. 

1229. Milvus govinda. —The Common Bariuh Kite.—This bird, too, 
exists in great numbers. 

1233. Circus murruruif.—The Pule Harrier ('l')—1 am not certain as 
to the existence of this bird in the neighbourhood of Madras. One day 
when out snipe shooting I saw a bird of prey whioh 1 made out to be 
a ]»ale harrier ; but it would not let me approach near enough for a shot. 

1234. Circus cmeraceus —Montagu's Harrier. 

1236. Circus rnelanoleucus.-^Tho Pied Harrier. 

1244. hadius .—The Bhikra. 

1247. Accipiier nisus. —The Bparrow-Hawk. 

1249. Fernis crisiatus. —The Crested Honey-Buzzard.—I have 
never-seen this bini in or about Madras; but there is in the Museum a 
specimen which was shot on the Pooua-Maler Koad. 

1255. Falco peregrinator Shahin Falcon.—Mr. 1). G. 
Hatohell sljot one of those birds in Jiis compound in Madi^, 

1260. Falcc snbbuteo. —The Hobby.—There is a specimen of this 
bird m the Madras Museum, But its label does not say where the bird 
was shot* However I have seen about Madras on two or three 
oebasions a bird which I took to be a hobby. 

1262. Erythropus amurensis .— The Eastern Red-legged Falcon. 
1264* Msahn The Red-headed Merlin. 

1272* Croc(^pus The Southern Green Pigeon*»*^!Fkis 

bird is not at all common about Madras. 
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1292* Ciflumba intermedia ,—The Indian Blue Rook-Pigoon, —Not 
90 abundant a» in most places. 

1304. 'l\Mur (^rimtalu *—The Ilufous Turtle-Dove.—I have not seen 
this bird in or about Madras, but there is in the museum a specimen 
labelled ** Madras. ** 

1307. I'ikrtur 9 ur<xtensle ,—The Spotted Dove.—This is the common 
dove of the locality. 

1309. cambayemU .—^The Little Brown J)ove. 

1310. Tnrtur rmrius ,—The Indian Ring Dove. 

1311. (Empitpelia tranquebarka^ —The'Red Tulrtlo'-Dove. 

1317. Pteroties fasciatus ,—The Painted Sand-Grouse. 

1349. Galloperdic spadicea ,—^The Red Spur-Fowl. 

1354. Eaealfactoria chinensis .—^The Bluo-broastod Quail. 

1355, CiHurnh communis, —^The Common Quail. 

1856. Coturnix Coromandel tea, —The Rain Quail. 

1357. Perdicula asiatica ,—The Jungle Bush-Quail.—I have not 
oome across either this or the next sptwjies, but Hume ami Marshall state 
they have been found at Madras. 

1358. Perdkula argunda ,—The Rock Bush-Quail, 

1375. Francolifius pondicerianm ,—The Grey Partridge. 

1395, Rallina supereiliaris .—The Banded Crake.—A specimen of 
this bird in the Mur^eum is labelled “ Madras, 

1401. Amaurornis phcmmurm ,—The Whif^-broasted Water-hen.— 
This is a rare bird about Madras ; as are the two following speoievS. 

1402. GaUinula ckhropus ,—^The Moorhen. 

1403. Galliorea cinerea .—The Water-Cook. 

1404. Porphyrk polkcephalus ,—^The Purple Moorhen. -The bird> 
usually called the purple ooot, is fairly common about Madras, 

1405. Fulica atra, —The Coot, 

1416. Sypheotk auriia ,—The Lesser Plorioan.~This bird is not at 
all oommon, Mr, Cross who goes out snipe shooting at least once a 
week during the season tells me that he rarely bugs more than one 
llorican a year. 

1424. Rhtnoptilus bitorquatus, —Jerdon^s Courser. 

1480. SirepsUas interpret ,— The Turnstone. '' 

1481. Sarcogrammue indicus ,—The Red-watfled Lapwing.—Both 
Ifeis speoios and the next are very common about Madras. 

. 14^* Skmiophorui malabariotis^^fbe Yellow^wattled Lapwing. 
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1441. Squatarola The Grey Plover. 

1442. jEffialUiit ffeoffrotju--JIhe Jjarge 8and-Plover. 

1443. ^gialtih nurngdia. —The Lesser Sand-Plover. 

1446. JEgialitis aUo'andrina.—The Kentish Plover. 

1447. Mgialitu dubia .—^The Little Ringed Plover.—Hundreds of 
these birds eongregate on the mud flats at the mouth of the river Oooum, 
and on the island. 

1450. HmmcAopus ostralegu $*—The Soapie. 

1451. Htmanti^pas candidm ,—The Blaok-winged Stilt, 

1452. Mecurvirostra avtfceita, —The Avooet. 

1454. JSlamenius arquata .—The Curh^w.—This bird occurs in oon- 
siderablo numbers in all places where there is shallow salt water. 

1455. Numenius phceopus .—The Whimbrel. 

1456. himiua belgica ,—The Blaok-tailed Godwit. 

1458. Macrorkamphus semipalmatus ,—The Snipe^billed Godwit,— 
1 have never seen this bird in Madras, but Jerdon records it, 

1459. Terekia cinerea ,—The Avocot Sandpiper. 

1460. T(^ianus ktjpoleucus ,—The Common Sandpiper.—This bird is 
very abundant about Madras and is, 1 believe, a permanent resident. 

1461. Toianus glatMa .—The Wood Sandpiper. 

1463. Toianus stajnatihs ,—The Little Greenshank. 

1465. T^^tanus fuarus ,—The Spotted Redshank. 

1466. Warms glattis ,—The Greenshank. 

1468. Pavoncelia ]mgna,T ,—The Ruff and Reeve. 

1471. Tringa minuta ,—The Little Stint. 

1474. Trmga temmincki, —Temminok’s Stint. 

1476. Tringa orassmistris.-^The Eastern Knot, 

1477. Tringa suharquata ,—The Curlew Stint 

1480. Phalaropus hf/perhoreus ,—The Red-necked Phalarope. 

1484. Oallinago ooelestis ^—The Pull Snipe.—This bird, together with 
the Pintail and Jack Snipe, visits Madras in very large numbers. Very 
excellent snipe shooting is obtainable all round Madras, both in paddy 
fields and tanks, during the whole of the cold weather, 50 oonple k not 
an unoominon bag for one gun as the result of 6 or 7 hours shooting. 

1485. Gallinaga ntenura ,—The Pintail 8nipe. 

1487. GalUnago gallmula ,—The Jack Snipe, 

1488. RostrcUula oapeush .—The Painted Snipe. 

1489. Larus kUhya^us .—The Great Blaok-headed GuU, 
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1490. Laru$ ridihundus,’-^The Laughing Oull,—This is the only 
Gull that is oornmm about Madras. 

1491. Lams hmnmicephaius .—The Brown-beuded Gull. 

1492. Lams hemprkhu —The Sooty Gull.—A specimen of this 
bird, labelled “ Madras/* occurs in the lo(»l museum. 

1498. Hydropnigne caspia .—The Caspian Tern. 

1499. Sterna anglica .—The Gull-billed Tern.—This tern is very 
common about Madras. 

1501. Sterna media ,—The Smaller Crested Tern, 

1502. Sterna bergif.^The Large Crested Tern. 

1504. Sterna melanogaster.^The Black-bellied Tern. 

1505. Sterna alhigena,-^The White-che<^ked Tern, 

1511. Sterna saundersi ,—The Black-shafted Ternlet, 

1527. Phalacrocorax fuscicoUis ,—The Indian Shag.—Some of these 
birds are to be seen on the Red Hills Tank.—Captain H, N. Packard 
describes it as breeding in December at the Vaden Tanjal tank near 
Chingleput. 

1528. Phalacromraa javankus ^—The Little Cormorant.—This bird 
is abundant on most of the large sheets of *water round about Madras. 

1529. Plotus melanogaster .—The Indian Darter or Snoke-blrd. 

1538. Pufinus chlororhynchus.~T\ik^ Green-billed Shearwater. I 

have never seen this bird, but Jerdon is supposed to have obtained a 
specimen in Madras, hence its inclusion in this list. 

1545. Platalea leucorodia .—The Spoonbill.—This bird is not com¬ 
mon in the neighbourhood of Madras. 

1548. Vtssura episropus .—The White-necked Stork. 

1549, Xenorhynchm asiaiicus .—The Black-necked Stork. 

1558, AnasUmus oseillans.- The Open-bill.—Captain Packard de¬ 
scribes this and the next species as breeding in December at the Vaden 
Tanjal tank, 

1554. Ardea imnillemiH.^The Eastern Purple Heron, 

1555. Ardea cinerea ,—The Common Heron. 

1559, Heredias atta.—The Large Egret, 

1560, JSerediae intermedia .—^The Smaller Egret. 

1561, Heredias garzetta .—The Little Egret 

1562, Biibtdtus Cattle Egret, 

1565# Ardeela The Pond Heron, 

1567^ iS«i<»fi<js4^tiaf«^-^The Little Green Heroiu 

1» 
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1568. Nyciivorax griseus ,—The Night Heron.—*A oonsiderable 
colony of t.liase bird?i dwells in the Red Hills tunk. These breed in 
August on some trees in the isliinds in the middle of the tunk. Mr. 
Hatchell and I visited the island on 3rd Sojitember, l)iit most of the 
young birds were fledged. We found one or two nests containing 
eggs and one holding a couple of young birds. 

Captain Packard states that he saw thousands of these birds breed¬ 
ing at the Vuden Tanjal tank on 1st Dooember. He says : “ Borne 
spooimens of N. grUeus were in very bedraggled plumage, it being 
evidently their second brood, and the young of the first brood appeared 
to bo with them. Unfortunately I did not ascertain whether the Red 
Hills birds bring up a seciond brood in December.*' 

1573. Dupetor flavkoUia .—The Black Bittern. 

1575, Phcenkopterns raseun. —The (Common Flamingo.—A great 
colony of these birds visits the Puliciit Lake every cold weather ; I 
must have seen over a tliousaiid of them there. 1 am told that stray 
birds are sometimes seen on the Ooonm at Madnis. 

1583. Anifer indiem, —The Barred-headed (tooso. 

1584. Sarcidkrnis m&lanonoius ^—The Comb-Duck. 

1588. Cam^ea rntila .—The Brahminy Duck. -Owing to the failure 
of the monsoon, the tanks about Madras did not fill this year ; hence 
very few ducks were seen. Mor(H)ver, I did not go outside Madras very 
frequently owing to the fact that the sliootiug was spoiled : so the 
list of ducks that follows is compiled from those in the Madras Museum 
which are labelled Madras I do not think that this is altogether 
trustworthy : for I understand that some of the specimens were pur¬ 
chased in the Moore Market, Upon this their claim to be called 
Madras birds is based. 

1589. Dmdrocgcna javanica ,—The Whistling Teal. 

1591. Nettopus carnmandelianm ,—The Cotton Teal. 

1593. pmtnhrhyncha .—The Spotted-billed Duck* 

1595. Chatiselasmus streperus ,—The Qudwall. 

1597* NeUium crecca ,—The Common Teal, 

16(X), Dafila acuta ,—The Pintail, 

1601. Querqmdula czVcfa,~The Garganey Teal, 

1602. Spatula clypeata,-^The Shoveller. 

1604, Nctta rufina ,—The Red-crested Pochard. 

1617. aZiii^nw,—The Indian Dabohiok. 
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MISCELLANEOUS NOTES. 

No. 1.—TIGEKS HAMSTKINGING THEIR PREY BEFORE KILLING. 

I have noticed a peculiarity' in the way tigofB in Bumm kill their prty. On 
Hoveral occaaionB 1 have come acroim animals such as sambar, sine and ganr^ 
also tame buftlaloes that have been killed by tigers^ and the method adopted 
seems to Im) to stalk the animal and suddenly bite one of the hind legs just 
above the hock, severing the tendon and breaking the bone, possibly in one bite. 
After this the tiger seems to follow the animal persistently, waiting for 
another chance, wbm it attacks the other log and breaks it in the same way. 
Once both the hind logs are hamstrung and broken, the animal is helpless, 
when the tiger kills it easily, jumping on its back and biting the throat. 

In March 1901,1 found a tamo buflalo in the Pegu river that had been 
killed by a tiger. The spot where the buffalo (a full-grown cow) died, was 
quite three miles from whore it had been first attacked and one hind leg was 
broken. The Karon to wliom the buffalo belonged showed mo the spot where 
it had first been attacked. This was in some Kaing grass in the Pegu river. 
There were some ten buffaloes in the herd, and when the tiger attacked the 
one it eventually hilled, the herd stampidod down the river, the wounded one 
following. The tiger followed the buffaloes for about two miles before it was 
able to get in another bite, when it broke the second hind leg. Even then 
the buffalo seems to have hobbled along after the herd for quite another mile 
before the herd left it and returned to the Karen Te. The Karons, finding that 
one buffalo was missing, went up the river to look for it, and found it just 
below the mouth of the Kadat stream. When found the buffalo was still alive 
with both its hind legs broken, and a part of one of the bind quarters eaten. 
The Karens returned to their Te intending lo come next day to cut up the 
buffalo and eat it ; and although 1 was encamped at their Te, ihey would not 
tell me about it for fear I should want to sit up over the kill and should not 
let them eat it. About 2 oMook in the afternoon I wanted some Karens lo do 
some work for me, and finding that no one turned up I asked the reason for it, 
when I was told that nearly every one in the Te, men, women and children, 
had gone out to cut up a buffalo killed by a tiger. I asked the Ranger why 
I was not told of the kill, and he gave the reason I have given above. I was 
very angry and sent the Ranger off at once to tie up a maohan over whatever 
was left of the kill, I followed myself an hour or so later, and on the way 
met the Karens returning laden with the fissh and bones of the buffalo. 
The Hanger made them leave the head and gut, oollocted them in one place 
in the bed of the river, ^nd tied a maohan in a tree on the opposite bank 
to that on which the kill had been. 

When T got to tho placoi I found the maohan ready, and as there was no 
time to tie anol^er machan I just sat up in the one prepared. I had been sitting 
up for some time and it was beginning to get dark, when 1 saw the head of the 
tiger looking over the bank of a nulla on the opposite side of the river and 
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about sixty yards off* He was evidently going to cross over to the remains of 
the kiU and was looking to see if the course was clear before orosshig, when a 
large fish jumped. This frightened the tiger who hurried round and was going 
up the bank when I had a hurried shot and missed. 

On another occasion in the same year, 1 was out after a gatir in a forest, 
some thirty miles from where the buffalo was killed in the Pegu river, and 
a Karen informed me that during the previous evening he was out in his old 

Ya’* (cultivation) looking for vegetables when be heard a tiger roar and 
immediately after a gaur bellow, and said, he thought the tiger bad killed a 
gaur. He would not come out with roe himself but told my tracker where 
to go. My tracker had no diffictilty in finding the place and the tracks of 
the gaur which wo took up and followed. We had not been on the tracks ten 
minutes when we came suddenly on to a cow gaur which ran out of a clump 
of bushes, stood looking at us, and then moved oil’. The tracker said the heni 
must be near, and wc were moving on, when from the same clump of bushes 
a gaur calf, about a year old, came tumbling out right on to us. Wo found 
that the poor beast had both its hind logs hamstrung and broken above the 
hock, and could not run away. This was the calf that had been attacked by 
the tiger the evening before, and the m* ther was standing over guarding it. 
My tracker wanted to take it home and try to cure it, but I saw it was useless 
attempting to do anything, and as the poor thing must have been in great 
agony, I put a bullet into it and finished it olf. My tracker wanted me 
to sit up for the tiger, but as 1 had to hurry on to the next camp 1 could not 
do it. 

On other occasions during the year 1902, 1 came across a sambnr stag with 
very fine horns (for Burma) killed in the same way by being hamstrung first, 
I also found a cow sine and two cow gaur killed in the same way during Ihe 
early part of this year. I was out after a gaur and had found the fresh tracks 
of what seemed to be a fair sized bull, and was following it up. The tracks 
being quite fresh, we expected to come up with the animal very soon. While we 
were going along very cautiously, my tracker noticed the pugs of a large tiger 
following the tracks of the gaur and drawing my attention to them, said “ we 
are not the only ones after the gaur. He had hardly said these words 
when we heard a gaur bellow as if being attacked not far ahead of us. We 
hurried on as fast os wo could, keeping to the tracks, hoping to come on to the 
tiger attacking the gaur, and in about ten minutes we came on to the place 
where the tiger had attacked the gaur This was in some thick young Hendro- 
calamuB bamboo. The gaur was evidently going to lie up in this for the day 
when the tiger attacked it anc broke one hind leg, as we could see from the 
way in which ihe gaur dragged one leg in walking; we followed on the tracks 
of the gaur and tiger till late in the evening, the tracks leading Us through the 
most awful thorn and cane jungle imaginable. We expected to come up with 
them every minute but were disappoiuted. My tracker said the tiger woc(td 
follow the gaur till it got tired and would then get in another bite probably 
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that flight, when it would break the other hmd leg and then kill it» prey at it» 
ease. My traeker al«o tells me that all the tigers in these parts kill the larger 
auimala by first hamstringing them. 

I should be glad to know if any other sportsmen have noticed this peculiarity 
in tigers in other parts of Burma and India ? 

C. W. ALLAN, B.F S , 

Divisional Fokkst Okfickk, 

Pegu Division. 

Pbou, Ibth Ooiober 1904. 

No. II,-^NESTING OF THE HOOPOE. 

1 took to-day the nest of the Indian Hoopoe {Upupa indi(^),and the account 
of it may interest you. The bird had chosen a hole in the stump of a big 
bough some twenty feet up in a large neem-tree. The hole went vertically 
downwards some two feet before the nest was reached. This consisted of a 
dead squirrel, all the flesh of which was completely dried up, but with a strong 
fetid odour, I took five fresh eggs, measuring as follows ’89 x 67 ; -92 X *67 ; 
•87x‘64; *H7x"67; and •90X’66. These were to all intents and purposes 
white ; only when placed beside a dead white egg is the faintest blue tinge per¬ 
ceptible. Dther Hoopoe’s eggs I possess are all distinctly pale blue, and are 
nearly all within *02 of a full inch in length by *69 in diameter. 

This nest appears interesting in the light of the Hoopoe’s reputation for 
liking a nest that smells, and also in leferenoe to Pallas’ statement that he 

once found the uest of one within the exposed and barely decomposed thorax 
of a human body,” 

ARUNDEL BEGB1E,Majok, 
(Indian Army), 

Oawnpobe, 26th March 1905. 

No. III.—FOOD OF PREDACEOUS FLIES. 

Walking through a forest some 46 miles due east of Bilimora Station my 
attention was attracted to a living bundle that fell buasdng and tumbling eff a 
tree. Bushing up and pouncing on it I found my prisoners to be a large Cicada 
in the clasp of a fly of the The Cicada’s body measures 1;^" long and 

T^ths wide at shoulder. H© is consequently a very powerful inEeot. 

The fly had him on his back, his short beak buried in the other’s chest, and 
showed no disposition to let go whilit the pair were transferred to a handker¬ 
chief. Later, he changed his suction-point to the shoulder. 

The fly was about the same length, but probably not a tenth of the weight. 
He was given another live Cicada the third day and pierced it in the chest, 
hot he would not look at other flies and bees. 

F. GLEADOW, I.F.8. 

18 anin)iu, K»aB 
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No. IV.-^OOCUREENCE OF WHITE’S THRUSH {OUEOCIXICLA 
VARIA) IN ASSAM. 

I have this year obtained several apeoimens of Ortocincla, The other day in 
goin^ through those I noticed one which appeared to be very much larger than 
the rest. I accordingly sent the bird to Mr. E. Stuart Baker, P.Z.S., who 
identified it as being While’s Thrush [Oreocincla varia), an unknown bird, I 
believe, within Indian limits. The bird was obtained on the 12th February 
19U5, and was shot in Ekra jungle in the Dibrugarh District. 

Mr. E, Stuart Baker writes as follow s :— 

“ The aV>ove bird was sent to me for identification by Mr. Moore. It is 
undoubtedly a fine specimen of Oreocmcla varia, having a wing of 
as against only b'.T’to 5*5^'of Oreocincla dauma. The only other 
specimen of the bird ever procured in British Indian limits is that 
mentioned by Oates ( '"Fauna of Brithh India BinU —Vol. II., p. 
15H.) as having been procured by Wardlaw Ramsay at 'I’oungngoo n 
I87r). During the last 30 years I can find no record of its having been 
notiood. It is a fairly common Chinese bird extending to Japan.” 

Wm. MOORE. 

Dihudgauh, 29^/^ March 19(i5. 

No. V.--^-HEREDITARY MELANISM. 

We have a pair of black panthers here. They were purchased about 2^ 
years ago from a man who said that he had brought them from North China ? 
They are male and female and have twice bred together in captivity sinoe 
their arrival in Kolhapur : on both occaeiunii the cubs (two in number; were 
quite black like the parents. 

On another occasion when the male black panther mated with a panther of 
the ordinary variety there was only one cub as a result and he was very beauti* 
fully marked, the spots being larger, blacker and more glossy than usual, and 
the poaoock-eye» altogether larger and more defined ; ho ia hero still and quite 
full grown. 

These panthers appear to mo to be a distinct species and not a freak in mela* 
nism. Ordinarily they appear quite black like the domestic cat. but if viewed 
with the light shining on the coat, the spots and markings are distinctly visible. 

W. H. FERRIS, Likut.-Col. 

Thk Residenoy. Kolhapuu, S. M. Country. 

lOlh A/jril 1906. 


No. VI.—CURIOUS FEROCITY OF 
THE INDIAN TRKK.PIE (DENDRUOITTA RUFA). 

Yesterday afternoon Lieutenant H. H. Smith, of the 10th Jatfi, saw an 
Indian Tree-pie (Ihfidrocitta rufa), attack a young brown-baoked Indian 
Robin ( Thamnobia cambaientid) which was feeding on the ground. 
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The Tree-pie bit the Hohin^s head clean off and ate it, afterwarda proceed¬ 
ing to try and tear other parte od’the body. It had partially got rid of the 
right wing, when the observer interfered, and secnred the body to show mo. 
IhmlrociHa rufa i« very plentiful here, as are also fruit trees, and I have 
never seen one feed on anything but fruit. 

ARUNDEL BEUBIE. Major, 

0 AWN PORE, 4th May 1905, 

No. VII.—BUEEDING SEASONS OF BIG GAME. 

I. 

Tue Niujai or Iji.UE-ButL {tiosAlaphns tragocameluis.') 

I saw a herd of three Nilgai cows yesterday in the Thasra Taluka. All 
three had Balves between one and two months old. 

0. W, M. HUDSON, I.C.S. 

Camp Kalra, 15/// January 1905. 

II. 

The Persian Gazelle {Gazellu suhgulturosa.') 

Vith roferouce to Mr. E, Comber’s letter, dated I2th September 1904, pub¬ 
lished on pages 178 and 179 of this Society’s Journal, Volume XVI,, No. 1, 
which was kitidly sent over to mo for perusal by Colonel A, H. McMahon, 
C.S.L, C.I.E., you might think the following facts in regard to the Persian 
Gaaelle {Gazella subgutturosa) sufficiently interesting for record. The first is 
that tho Persian Gazelle is definitely known to breed during the months of 
Dooomber and January. A Bugti shikari belonging to tho Seistan Mission 
Camp, between the UHU December 1904 and tho llHh January 1905, when the 
Mission was encamped on the Farr ah Hud, not only saw does accompanied by 
young fawns on more than one occasion, but out of sixteen Gazelle which he 
shot, found on examination, that all tho females (five in number) were carry¬ 
ing young. 

The other item of interest is that tho Persian G azelle ordinarily gives birth 
to two fawns at a time, as was found to be the case in all the instances referred 
to above, 

J. W, NIOOL GUMMING, 
Supebintenbent, Bbwtan Arbitration Mission, 

Seistan, via Quetta, 6fA May 1905. 

No, VIII. -STBANGB MORTALITY AMONGST TERMITES 
IN TEA-BUSHES. 

l am sending you some specimens for exhibition at your next meeting with 
a view to obtaining suggestions from other members who may have observed 
the saxh^ phenomenon. The specimens were sent to me by Mr. L. Andrewes. 
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a iea planter in the Nilgiris. The following extract from hia letter will 
explain the epecimens and the oiroumiitwicee under which they were found 

“ April 13th 1905. I found rather a queer thing in the tea to-day and am 
^ Hending you speoiraens. As you will see—they arrive in decent condition*— 
it consists of dried up termites stuck on tea shoots and the ends of stalks 
which have been plucked and on the edges of leaves. There were thousands 
of them on several bushes, all stuck by a darkish shiny liquid. My theory 
is that, owing to the excessive drought (this being the sixth month since wo 
have had any rain), they came up to get liquid for purposes of their own — 
perhaps for nest building, and that the tea juice made them sick, and there 
they stayed until it dried and so got stuck. The tea has only just been 
tipped after a prune. They certainly did not try the tea as food, for the 
ground is covered with twigs. I cannot see any signs of the leaves or shoots 
having been bitten, so that they must have been upset directly they stuck 
their jaws in, Several, by the way, are fixed to the edges of leaves by their 
jaws. They were thickest on the points of buds, and in regular lumps on 
the ends of plucked shoots, and there were a good many scattered round the 
edges of loaves.** 

Many insects, when attacked by disease, will climb up and attach themselves 
to the summit of growing plants before dying. But I have carefully examined 
these termites and can find no trace of fungal or bacterial disease. It is notice¬ 
able that they are all soldiers,” and would therefore not have been occupied 
in nest building. It looks like a case of concerted suicide I I have never seen 
anything like it in this country. 

K. KRNE8T GREEN, 

Peradekiya, Ceylon, 19^4 May 1905. 


No. IX.—SIZE OF SNAKES. 

Ijast Friday night I killed a Phoorsa {EchtB carinata) that was moving round 
the dinner table. As it appeared to mo to be of unusual siae, in fact by far the 
largest I had seen, I thought it as well to measure it and it proved to be exactly 
2 feet () inches in length. It was a very handsomely marked specimen, hav* 
ing apparently recently sloughed its skin. 

L. 0. H, YOUNG. 

Andhrri, near Bombay, 26(4 May 1905. 

No. X.—A CONGREGATION OF HAflRIBRB. 

What struck mo as rather a curious sight, may be of interest to some of the 
many readers of this Journal. Whilst going through the Jeypore hills in the 
Vixagapatam District last February (the 13ih to be exact), I was aitraoted by 
seeing numbers of these hawks fiyiug in the same direction, past my oamp^over 
the crest of an adjacent hill, where they all appeared to circle once or twice and 
then disappeared from view the other side. Curious to know the meaning e( 
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it and having nothing to do, T. made for the top of the hill and on reaching it 
found myself on rather an extensive plateau, which boro signs of not very 
recent cultivation, but with the exception of a few struggling buBhes, and many 
stoaoH, was now as bare as a street of any verdure. 

Here, to my surprise, J saw crowds of Harriers sitting on stones and on the 
ground and more were coming from every direction. 

It w.js already late in the afternoon so I got behind a convenient bush and 
decided to wait and see whether they meant to stop the night there. Before 
sitting down, however, I strolled through a part of the ground, flushing sevoral 
of the birds, whicjh did not go fur, to s(30 if I could see any signs which would 
point to this being a regular roosting place of tlioso birds, but to tny surprise 
found none, or at any rate not sufficient to load mo to believe they had been 
there in any numbers before, I returned to my busli and hid myself as best I 
could, though ooucoalmont was not very necessary, as the birds would allow me 
to within 30 or 40 yards without rising. I had fortunately brought a pair of 
powerful Zeiss binoculars with mo, so could take careful stock of all the ground 
before mo. I was easily able to identify 3 different species among them and of 
some I was doubtful, but they may have boon youngsters in a transition stage of 
plumage, so not easy to identify at any distance. 

Circus wraginosus (the Marsh Harrier) perhaps was the most numerous, then 
came C. macrurm (the Palo Harrier) and C. melmolmcus (the Pied Harrier) 
last. I only noticed 2 males of the latter species. 

Next morning I had to pass the hill and was in time to see thorn making a 
move. It Was evidently not migration they were after (it was rather loo early 
in the year for that in any case), as they soattored in all directions, 

Oaii any one tell me if it is customary for Harriers to roost in flocks like this 
on the ground ? 

I have neither road nor hoard of them doing so and certainly never seen 
them do so beforo, 

0. H. DONALD. 

Bhadarwa, Kashmih, 15/^ Matf , 1905. 


No. XI.-8IZE AND BKEEDINO OF 8NAKEB. 

A PtTHON FftOM BottNEO* 

Mr. John Hagenbeok recently received a largo python from the Malay 
Archipelago (probably from British North Borneo), which laid a batch of eggs 
after its arrival in Colombo and incubated thorn herself with succoss, some 
thirty ot forty young hatching out in due course. 

The following notes have been kindly supplied by Mr, Hagenbeck :— 

Colombo, Jmmry 20/^, 1905, 

A gigantic python which arrived here last year from British Borneo via 
Singapore laid about one hundred eggs, on the 28th October, almost filling the 
box in which she was kept. On the following morning she had collected the 
14 
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eggs, by skilful coiling of her body into a large heap which she completely 
covered in such a manner that the weight of the body exerted no preasure 
upon the soft-eholled eggs. 

In order to maintain a constant temperature the snake slightly uncoiled 
herself from time to time so that the eggs became visible, thus regulating the 
temperature. 

During the period of incubation I offered ducks, fowls, and geeao to the 
python, but she refused all nourishment. 

On the 14th January she left the mass of eggs quite exposed, and I had 
given up the hope of a successful issue when I discovered the first nestling with 
half its body emerging from the egg, into which, however, it retired again 
towards evening. 

By the next day, 16th January, six young snakes, had hatched out, of which 
some died, while others were very active, making darts at a cloth held near 
them. 

The period of incubation, lasted exactly two-and-a-half months. The young 
measures from two to two-and-*-half feet long, and have now been moved 
awny from the parent into another box where they continue to increase in size 
without having fed meanwhile. 

Altogether forty-five young have been recovered from the clutch. Of theae, 
thirty-six still survive, which I shall attempt to rear, feeding them with frogs 
and small lizards. 

8o far aa can be ascertained, the parent python measures about 28 feet in 
length and weighs 2601b8. 

JOHN haoenbeok:. 

{From SpoUa Zeyianica^^ March 1905 .) 


No. XII.—TIOBB versHH BEAR. 

In Miscellaneous Notes No. IV. ^Vol. XV, No. 4, page 707,) Tiger vermt 
Bear, Oapt. Lane asks if there ace other instances of tigers attacking bears. 

8ome 5 or 6 years ago at the end of the monsoon when the grass was rank 
and long, I had been out stalking at Castle Bock. 

My shikari was with me and on our way home we came down a hill path 
through heavy jangle and noticed various not quite fresh signs of a tiger hav» 
ing been on the path. When we got to the bottom the jungle ended in a grassy 
glade and within a few yards of the track, the grass had been trodden down in 
a circle some 20 feet in diameter, I should think. TufW of hair and bits of 
skin and hair of the Indian Sloth Bear were strewn about in the oirde, and it 
was evident a struggle had taken place in which the bear had suffe^d badly* 
It was also evident that a body had been dragged awayf and following the track 
for a short distance we found under a bush the remains of the bear condeyng 
of part of the skull and various other bits of bones, which, from their condition, 
must, I think, have been there some 2 or 3 days. 
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I oaimot remember if we found tiger’s hairs in the circle, but the hair and 
skin of the bear had evidently been scratched o£t, and 1 left the place convinced 
that a tiger had attacked, killed, and eaten the bear. 

0. K. WASEY. 


CniLTON FolIAT UKOTORY, 
Honoreford Berks, May, 1905. 


No. Xni.~PLUCKY PEF^WITS. 

One morning when ont riding at Deoii, Uajputana, during the early part of 
the rains in 189B my attention was attracted to the unusual behaviour of two 
Pee-wit«. One of tho birds was flying backwards and foi-wards in much excite¬ 
ment and constantly swooping to the ground close to where the other bird was 
dancing about screamiug. On coming closer I saw that the cause of all tho 
commotion was a large snake, I dismounted, and went for the snake which 
dropped an egg it was about to swallow and mad© off venire a terre. I succeeded, 
however, in catching it up in about 20 yards and killed it with my riding cane, 
breaking a second egg about a foot or so down its gullet in so doing. A bulge in 
the snake’s body made by a third egg, also broken, was plainly visible. 

X then returned to where tho fracas between the Pee*wits and the snake had 
taken place and soon discovered the nest with the fourth and last egg still 
reposing in it close by uuharme<i. The eggs had not long been under incu¬ 
bation judging from the condition of the egg broken by me in killing the snake. 
I replaced tho egg which the snake dropped when I first attacked it in the 
nest, but unfortunately circumstances prevented me from revisiting the spot 
to ascertain whether the pluck displayed by the Pee-wits in the protection of 
their hearth and home was followed by an equal fortitude in carrying on their 
nesting operations thereafter so rude a shock to their nervous system. 

I’he foresight displayed sometimes by Peo-'wits in the selection of sites for 
their nests was also impressed upon me once on another occasion* 

I was stopping in the DAk bungalow at Mandsanr, Central India, for a day 
in July 1903, when over 8 inches of rain fell in the course of a few hours. The 
whole compound practically was under water after tho rain closed, except a 
small square foot or so of ground on the highest part of which a Plover sat 
serenely throughout the flood. To the ordinary eye there would have been 
no indioation in the absence of this praotioal test that this particular patch was 
on a higher level or better drained than the rest of the DAk bungalow enclosure, 
J. MANN1SRS.3MITH, Major, Y.O., O.l.E. 

NBFAn, iftiy/1905. 

No. XI?—NOTES ON THE OOOUHBBNOE OP BONELLPS EAGLE 

XffjEnAj^'Tm FASCIAras) in outch and on some falcons 

AND HAWKS OBSEBTED AT THE OLD PORT AT BHUJ. 

^ boen gwerally ecmi^dwed to bo on© of the districts frequented by 

eagk (3^^ 
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I have not soon its occurrence there recorded, although it Beeme to be far 
from imcommou. 

When I first arrived in Cutch, in February 1904,1 daily saw a pair of Bonelli’s 
eagles fiying high over the old fort at Bhuj, and I was able to watch them a 
good deal as my bungalow was at the foot of the hill, on the top of which the 
fort, or Hither a portion of it, is built. They wore sometimes accompanied by a 
handsome very rufous coloured young female, whom I also often saw by her¬ 
self. Soon after my arrival one of my falconers caught the old male, using a 
hare as a bait, but two days later I lot him go, and he rejoined his mate, after 
which the two continued to fly over the fort regularly just as if nothing had 
happened. I saw them at odd times during the day now and then, but their 
regular hours for soaring over the fort were from 5 v. M. till dark and they 
used to turn up between 5 and MO P. M. with groat regularity, particularly dur¬ 
ing the hot weather. 

From March to October there is always a steady south-west wind blowing 
at Bhuj {i, e,, from my bungalow towards the fort). The result of this was 
that the eagles in order to face the wind invariably came up flying slowly against 
the wind from the north-east side of the fort and usually high over it until 
they wore a couple of hundred yards or less south-west of it, where they 
took up their position, becoming apparently motionless, head to the wind. 
After this they sometimes slightly changed their position and became steady 
again. 

Sometimes they went on like this till dark. The pair always flow quite close 
to each other, usually side by side. If the young one was with them she 
genc^rally kept some distance away, and went away altogether before long. 

Occasionally when the old pair were soaring in this manner, one of them 
would suddenly fly forward boating hard with its wings for a short distance, 
then tuni over, shut them tight, and come down in the most magnifleent 
stoop. 1 often could not sec what it was after, but when I did, it was as a rule 
a pigeon, oiioo a crow, and on another occasion a hare which was killed. 

Whenever one eagle started off in pursuit of anything like this, the other 
invariably followed immediately behind, and if the first stoop missed, Ko. 2 
coming along behind, often killed. 

1 have seen them chase the blue-rocks, of which there are a great number 
about the fort, but never saw them succeed in catching one though I saw one 
tir two apparently narrow shaves. 

Tame pigeons they killed a great number of—a good many Of mine too. 

I sometimes went oii to the top of the fort with a pigeon in ray pocket, and 
when the eagles came well over I let the pigeon go. 1 saw one or two very 
fine flights this way occasionally quite close. 

In April 1904 X caught the handsome young eagle. 8he became fairly taine, 
but I regret to say died a few months later. I did not attempt training her, as 
I had no time to do so myself, and my falconers with whose assistance I 
might have made the experiment were all away at the time. 
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In August or September I thought I should like to got rid of these eagles, as 
I waft expecting my trained hawks from the I^unjab, and intended doing a good 
deal of hawking in the country round, I was afraid of the Bonelli*s intcrfer* 
ing with my hawks, as these eagles will inTaciably go for any hawks which they 
have Been kill anything, no matter how far off, to rob them. There is danger 
of their killing a trained hawk if they surprise it when busy with its quarry, 
and a much greater danger of the trained hawk bolting clean away out of sight 
and being lost, on the ftuddon close appearance of an eagle and particularly 
Bonelli’s eagle. 

As I did not want to kill the Bhuj eagles, I set one of my falconorB who 
arrived ahead of the others to catch them, intending to let them go as soon as 
the hawking season was over. 

Up to this time I bad regularly seen one pair of Bonelli’s eagles over the fort 
and never any others. 

The falconer soon caught the female which was a very handsome one with a 
snow white breast except for some markbig on it. To my great surprise two 
days later there was again a pair over the fort at 5 p. m. as before. The 
following day I went out with my man and he caught the male (in the presence 
of the new female). A few days later there was again a pair, who appeared 
daily as regularly as the original pair had done, but only for 2 or 3 days, when 
by an accident both mine escaped, and went straight back to the fori. After 
this I used often, though not daily any more, to see a pair of these eagles over 
the fort, but never more than a pair. They stayed much more on the other 
side of the fort now, and I suppose that it must have been the original 
pair again, rather scared after having been caught. The now pair had either 
gone off of their own accord on the return of the old pair, or by a little 
gentle peniuasion, though I never saw any quarrel. 

I shot a very fine young rufous coloured Bonelli when out hawking 5 miles 
from Bhuj in January 1905, On another occasion we wore flying a young 
peregrine {Falco peregrinm) at a houbara {Iloubara maoqtieenf) for the first time. 
She went apparently very keenly at it, knocked a lot of feathers out of it, 
and then left it, rather to my surprise* The houbara wont on a bit sick, 
when suddenly 1 saw a big female Bouelli coming along at a good height, 
till she was perpendicularly over the houbara, when she turned, stooped 
straight down and killed it. She flew off as 1 came up, so 1 got the houbara 
after all. 

I have seen a great many different kinds of birds of prey about the old 
fort at Bhuj and 1 Snppoee there is hardly another place where they show 
off themselves and their %ing powers better. Ordinarily the only chancis one 
hwi of observing the flying capabilities of hawks and falcons, are when 
one of them happens to chase some bird near you out shooting or riding, 
when you probably only see the hawk for a few minutes or even seconds and 
tarely more than one at a time* But at Bhuj you can often watch two or three 
iSilohm pileying about together in the ^ind^ stooping at each other and chasing 



610 JOURNAL, BOMBAY NATURAL HISTORY 8 OOIETY, m 


bird«^, and the performance often goes on for an hour or two. Even by keeping 
traiaod falcons and flying them often, one never or rately sees anything like 
this, as the best trained hawks can never equal wild ones in flying, though it is 
wonderful what they can do, considering the small amount of exercise they 
must necessarily be dependent on, 

I think that the strong breeze almost always blowing over the fort at Bhuj 
is the chief attraction to the eagles and falcons, who come there to soar in and 
enjoy it. The fort is on a hill about 500 feet high and these birds generally 
cruise about over it at varying heights. I have seen as many as six laggar 
falcons {^Falco jugger) playing about there at the same time, stooping at each 
other and at rats, lizaxds and flying insects, dragon«‘flies, &c., which stem to be 
their principal food. 

Laggars do not seem to take birds very often, though of course tluy clo so 
sometimes, and 1 have seen them after blue-rock pigeons at Bhuj. 

When flying over the fort the Laggars always kept very much on the move. 
They never hovered like the eagles but kept dashing about all over the place, 
high over the fort at one moment, down on the ground tho next, away over 
the city half a mile distant and back over the fort again a few seconds later, and 
HO on. 

During the whole of the hot weather I »aw no Shah ins (Fako peregrimfor) 
only Laggars, but in October tho Laggars disappeared, after which I rarely 
saw thorn, but i^ihahins took their place, though I did not see very many of 
the’<o. Their flying was simply grand. Thoy went on in a very similar 
manner to the Laggars, only they flew ten times as fast when putting 
the pace, and their whole style and manner of flying was most strikingly 
superior. 

1 b<diove that Hobbies have been stated to be the swiftest of hawks, 1 very 
much doubt their being able to even approach Shahins and Peregrines in 
speed. 

My father, who hawked in India for many years and a good deal at home 
too, with every trainable kind of hawk, used often to state this as hia opinion, 
and now that I have had a good many opportunities of watching Hobbies, 
PorogrinoH and Shahins both in this country and in China, I believe that 
Hobbies cannot compete with the larger falcons at all, beautiful fliers though 
they are. 

A little Shahin Tiercel that I often saw at Bhuj used to travel sohaething 
like a shell through the air. He went so fast you could hardly follow him 
with your eyes if he passed ohme, and he made a loud swishing noise that you 
could hear a couple of hundred yards away. I have seeti him stoop a length 
of several hundred yards at a flock of small birds, get one and carry it up high 
over the fort, eat it on the wing and go on playing about and actually 
stoop at others, with one already in his foot. 1 did not see him take a second 
when he already had one, and 1 suppose he did this only from high atvirim 
and not in real earnests 
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The Peregrine Falcon is uncommon in Outoh, and ] see it is not included 
in Oapt« licstor's List of the birds of CutcK. As long as I was there I only saw 
one, which my falconer caught and trained and which is now in my possession. 

Tho Eed«*headed Merlin is one of tho commonest, hawks in Outch, but they 
did not frequent tho fort nearly os much as the other hawks. They porch more 
and soar leas thaurother hawks I think. Kestrels 1 often saw over the fort, and 
Shikras, which are as common at Bhuj as everywhere in India, frequently soared 
there too. X also occasionally saw the Sparrow Hawk {AccipiUr nimtt) there, 
one of which my falconer onughi, but it was not a good one and wo lot it go. 

The Booted Eagle (il, pmnatus) in frequently to be soon at the fort in the 
cold weather and the Tawny Eagle (J. vindhiam) is very common in Cutch 
and was a constant nuisance to us out hawking. I shot several. 

One day when we were out in camp near Bhuj, I saw a Shahin coming 
along straight for our tents carrying a fairly big bird. It was followed at 
about loO 3rards distance by a Tawny Eagle, who appeared to be neither gaining 
nor losing. He was a good deal lower down than the falcon. When tho latter 
had just passed us she dropped her bird and the eagle turning, stooped and 
caught it before it reached the ground. 

I expect these eagles got a large portion of their living in this way by robbing 
hawks and falcons of their prey. 

A. DELMfi BADCLIFFE, 

lOhth L. Infy. 

Kabachi, June 1905. 

No. XV.—OOOURUENOE OF THE BLAOK-CAPPED KINOFISHEli 
(^nALCrON FJLEATA) IN THE GODAVAUI DELTA. 

(A COBBBOTION.) 

On page B75 of this volume a note was published giving tho occurrence of 
Blaok^apped Kingfisher (Bakyon pilmta) in Waltair.” This locality was a 
mistake on tho Editor’s part, as Waltair is very far from tho Upputoru River, 
where I found the bird, I have never seen Bakyon near Waltair and do 

not think H likely it occurs there. The Upputeru flows from the Koleru (not 
Kolem) lake, and the name of the village where I first saw the Kixigflshor is 
Naiditpalem (not Naldopatem). Considering the notes on the distribution, of 
this species in Blanford’s book, its occurrence on the east coast seems worth 
ootreo% recording. 

I may bore mbntiou ih%t I saw another of this species on the Ycleru drain 
near Oocanada on the iritti February last. It thus does not seem to be un- 
oomniion in the 0edaTari Pelta. 

P. BOSOOE ALLEN. 

j0ASfF MAPBAa 
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No. XVL-^N THE OOCUEBENCE OF THE LADY AMHERST’S 
PHEASANT IN BDRMA. 

The Sooioty lately received a skin of an adult male specimen in full plttmage 
of the Lady Amherst’s Pheasant {Chrysolophus amkerglioi) trow Lieut. W. W. 
Van Somoran, who shot it at a height of about 9^000 feet near Sadon in the 
Myitkyina district of Upper Burma. 

As this is apparently the first recorded specimen that has been obtained within 
British Indian limits as recognised in the ' Fauna of British India ’ the species 
may now take its place in the list of our birds. 

As regards the known range of the species the Oat, Brit. Mns. (Birds, Vol. 
XXII) merely gives the habitat as '‘the mountains of Western China and 
Eastern Thibet ” and Elliot’s Monograph of the Phasumuht (1872) names “ China 
bordering on Eastern Thibet and Yunnan to the province of Setchnen.” In the 
published account of the Zoological researches of the Yunnan expeditions of 
18()8 and 1875, the occurrence of the species is noted “on the hills between 
Sauda and Momien and in the country to the north and west ” and speoiniens 
were obtained at Muangla and Momien in the Shan c 50 untry over the Yunnan 
frontier. 

The specimen is evidently a fine one as the tail measures 45*r> inches and the 
wing 8’8 inches compared with 36 and 8*2 inches named in the Cat. Brit, Mus. 
(Birds). There is a good deal more of the glossy green on the tips of the mantle 
feathers the back and the bars on the central tail feathers, than the description 
would lead one to expect. 

Lieutenant Van Someran writes : “ They live, in these parts, up at a height of 
8,000 feot and more, and I have never come across one below that level. From 
what 1 have been told they seem to be fairly oommon across the frontier among 
the high hills on the Chinese side,” 

E. COMBER, p.ZA 

l^MnAY, W>h June, 1905, 


No XVII.-OATASTROPHE AMONGBT THE YOUNG OF THE 
INDIAN CLIFF-SWALLOWS (H IRON DO FLUVWOLA) 

On the 14th May, I visited a culvert over a small distribution canal, within a 
few miles of Cawnpore, under which a whole colony of Himndo flurkda (The 
Indian 01iff->Swallow) had nested. The parent birds were present in gi'eat numbers, 
and were continually visiting the nests. On wading under the culvert I found 
that a largo proportion of the nests contained dead birds-^young but fully fiedged. 
They were in nearly every case protruding far out of the narrow entrances of 
the nests, and were full of a large maggot of sorts, a few however being 
practically feathers and bones, and sufiRoiently inoffensive to enable me to send 
you one. Smaller birds than those found dead, struggled from their nests and 
managed to fly off when I approached, which emphasises the peculiarity of the 
ocourrenoe. 1 surmised, at first, that a Sudden rise in the water mnst have 
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fi^ootinted for the disanter to the young birda^ but against ihis there istbe fact 
that th«re were a few of the same age alive, and that the parent bird* had not 
doAerted their no«t». 

4UUNDEL BEGBIE, Majob, 
Adjutant, Oawnpouh: Vod. Hifle*, 

Cawnpore, 4 th 190ft. 

No. XV1IT.~-.NEST OF THE BROWN-BACKED INDIAN ROBIN 
(TffA M NO HI A CA MBA lENSI^T), 

In the few book* T posaesa dealing with the bird* of India, T find no notice of 
the habit T, oamhaimtu (The Brown-backed Indian Robin)has of working cast 
snake.skin* into it« ne*i. I have found *o many oasrs where this ha* been dene 
and invariably with what eecmed an attempt at pattern, that it appear* to me 
impossible that it was mere chance. In each instance the nost has been lined 
with the uaual horse-hair, and worked into the lining have been two narrow 
strips of snake.skin, in the form of a cross. These birds are so common and 
their nests so easily found, that there will be no difficulty in other observers 
noting whether this habit is one of locality or of species. 

ARUNDEL BEGBIE, Major, 
Adjutant, Cawnpore Vol. Hikle®. 

Cawnpore, Ath June , 1905, 

No. xix.-A boliTtiger. 

I wonder if any of the members of Sdooiety can parallel the following instance 
of a tiger** audacity ? 

Last February I was sitting up for a tiger over a couple of live pigs. The 
brute came after dark, and as he was killing the second pig I fired and missed. 
In about a quarter of an hour the tiger was back again finishing off the pig 
which was not quite dead. Again I fired and missed and went home disgusted. 
After I had loft the machiin the tiger again returned, as we found next 
morning, and had his meal in peace. In the evening A. sat up in the same 
place. The tiger returned to finish the pig, while it was still light, and met 
the fate which he richly deserved. Be was n young male 7 ft. 5 inch in 
length, but even for a tiger just out of the nursery I think he showed unusual 
daring. The maohkn was at the outskirts of the jungle, ai d some distance 
from anywhere that the tiger could lie up during the day, and there were 
several villages in the vicinity. 

H. TtLER, tae. 

Bhadrachadau, 

Godavabx, Mapiuc, 
bth Jmi , 1906, 

No, XX.-~-ARROw“lRirps IN A BISON. 

While ousting iKp a bull bison which I shot in May last, two iron arrow 
boada were found embedded in the flesh, one in the side end the other in the 
U 
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cheat, A few incho« of shaft was alao found detached from the arrow head«. 
The arrow heads must have been in the bison for years. There was abso¬ 
lutely no sign of any wound in the akin and the bull waa an old one and 
in good condition. 

One of the arrow heads is 7^ inches long, the other is inches. They 
weigh 3 tolas and 2^ tolas respectively. They were deeply embedded in the 
body of the bison and not near the surface, yet to all external appearances they 
did not inoonvenienco him. The natives of these parts shoot bison whenever 
they get a chance. A few months back some of them killed a solitary bull 
with bows and arrows. The horns had a spread of just over 40 inches. 

H. TYLER, I.C.B, 

BllADKAOHALAM, 

GoDAVAKI, MADK.iS, 

Uth June 1905, 

No. XXL—BIB.DS’ NESTING NEAR MHOW, C.I. 

I was staying for a short time in the Nerbudda Valley in March and April 
at a spot about 20 miles east of Mortakka Station on the li.-M, Railway, and 
I noticed the following facts about the birds there which muy possibly be 
of interest. 

On April 2nd I saw a small creeper that I did not know, so I shot it and 
it turned out to be a Spotted-Grey Creeper (Salpomh t^ilonotu). 1 do not 
think it was nesting and I did not see a second bird. It was climbing up and 
down the trunks of the trees searching for insects and allowed me to approach 
quite near ; unluckily I only had No. 4 shot with me and the bird was very 
much spoilt in consequence. I also saw the Indian Crested Swift (Macropieryx 
eornnata) on several dates and in several spots flying about, but did not 
succeed in finding a nest though I searched hard in several places, I never saw 
more than two at a time. The common Golden-backcd Woodpecker f/>o- 
chypiwnuR aurantim) was nesting everywhere. 1 took three eggs from a tree on 
March 24th, but in no other hole could I find eggs during the whole of my stay 
in the place which lasted till April 29th. 

1 also noticed the Yellow-fronted Pied Woodpecker {IJoiiou^ ntuhratiefnh) 
but did not notice the nest hole, 

I found the eggs of the Painted Sand-gwjtuie (Eterodea faidafm ) on March 
They were laid on the ground in a very slight depression which ccnlaind 
two or three pieces of dry grass, and were situated in a fairly open patcli of 
jungle under cover of a small scraggy bush ; incubation had just begun I taw 
several other birds, generally in pairs, throughout my stay, but did not discover 
any more eggs. 

The Bouthem Green Pigeon (Crocopus chlorogasitr) was nesting. I noticed 
two nest*, one on Maixh 23th and the other on April flth, both in Temru ** trees 
and about 15 and 8 feet from the ground respectively ; the first had two egp 
and the other one, quite fresh, 
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On April 5th I found a neat of the White-eyed Buzzard-Eagle (Butaetur 
teem) aituatod about 40 feet up in a tall tree ; it only contained one egg, pure 
white. The bird sat on the top of a neighbouring tree all the while her nest 
was being oxaujined. The neat was made of Htioks and quite unlined. 

The Smaller White Scavenger Vulture (Neophron ginginianm) was nesting on 
almost every suitable piece of cliif ; most of the nests being fairly easy of access 
by the aid of a few turbans tied together, .^n all the nests I looked at I found 
two oggM, except in one case where there was only one. 

The Yellow-throated Sparrow (GymtwrhU flavicoUis) was very numerous, I 
only noticed one nest containing two fresh eggs of the usual type. They 
were in a natiiral hole in a tree which had been lined with feathers ; also a few 
straws and a piece of rag. 

The Spotted Owlet (Athene brama) 1 saw on a great many occasions and took 
two eggs out of a hole on April 7th ; also securing one bird for identification. 

The Indian Blue Hock-Pigeon (Columba intermedia) was nesting on the ledges 
in the cliffs along the river bank. Most nests had young birds covered in 
dirty yellow coloured down and a few" had very much incubated eggs. In one 
nest (April 0th) I found three eggs, one being pitied all over with lumps of 
chalky appearance. It was a trifle smaller than the other two and I fancy had 
been there longer, but it was not addled as I expected it to be. The others were 
fresh. 

1 noticed two colonies of the Indian ( liff'-Swallow (Birundo fluvicota) on 
April 9tb, both of which consisted of about 80 to 100 nests. The young birds 
appeared to have flown in nearly every nest. I secured three eggs only, pure 
white, on© of which had a few very pale markings of brown on the larger ends. 

I noticed the Common Indian Swift (CypeeluH qfims) occupying what I sup¬ 
posed to be last season’s nests of the Cliff-Swallow, They had been lined with 
a profusion of feathers as usual. I fancy they had young birds fully fledged 
as well. 

The Wire tailed Swallow (IJirundo smitkii) I also saw nesting (April ]5th) 
quite close down to the water; two nests had 3 eggs each of the usual type. One 
nestfull was slightly incubated. I only noticed one neat of the Indian Pipit 
(Anthua ri{fuht8) which had three very much incubated eggs on April 9lh. 

I saw one nest of the Dusky Crag-Martin (Ptyonoprogne concolvr) with 
young birds, and others inaccessible which I fancy also contained young. 

The Indian Darter (Plotus metanogaeter) was fairly common on the river ; also 
the Black-bellied Tern (Sterna melanogaeter), but I think it had hatched its eggs 
as I could not find any, 

I saw one flock of sevefl Hhovellers (Spatula clypeata) on April 14th and shot 
one which was quite good eating. 

The Brahminy Duck (Uetearca rutila) was seen in pairs^ but was very wary 
and wild. 

On May 9th I saw a group of ftbout a dozen Barus Cranes (Grm antigme) 
itandtagon » vary lo-w lying iOand in a fairly large tank here (Mhow); and 



616 JOVRNAL, BOMB At NATVMAl mSTORt SOO/ETt, Vd. XVI 

M my plant approached 1 aaw an Indian Eiver-Tem ('iSf«rwa nmi) stoop jiaat 
like a hawk at the headu of the Sam, which ducked their heada nearly to the 
ground each time tho Tern stooped in a most ludicrous manner. I of course 
expected to find some T(jm'8 eggs but did not do so, the only eggs being one 
half4noubated Eed-wattled Plover’s (Lahivanelluft gonnis) and two practically 
fresh—Little Hinged Plover (JSffiaHtia dubia). I searched tho shore of the main 
land as well but could not discover any Tern’s eggs, go still remain in the dark 
as to the cause of the vioioug attacks on the Sarus. 

On May ITHh in the same place I saw flying what I took to be a young SUrna 
seena so whether the Sarus had destroyed or hurt another one on the previous 
day I do not know. 

MARTIN YOUSa, M.B.O.U., 

1st YoKK ANIl Lanc. Reot. 

Mhow, C. I., WHh May,nm}. 

No. XXII.—A SNAKE’S NEST. 

While searching for Kingfisher’s nests to-day 1 found a big grass nest in a 
chamber at the end of a short passage bored in a canal bank. This I found 
to contain a number of snake's eggs* Two hatched out while I was looking 
at them, but on opening another 1 found the youngster quite alive, though 
evidently not ready to make his appearance. Believing that snakes are always 
welcome I am sending the whole lot ofi by parcel post to the Museum, 

AKUNDEL BEGBIE, Majok. 

CaWX^pobe, iitli May^ 1906* 

[The snakes arrived safely and some 24 young gpeoimens of the oheckvred 
water gnake (Tropidonoiu»pimaior) were alive in the box.—hniToKB.J 

No. XXIII,—THE HIMALAYAN NUTCRACKER {NVCIFHAGA 
HEMiSFlLA). 

With reference to General Osborn’s “ Notts on the Himalayan Nutcracker/’ 
on page 628 of Vol XIV, and Mr Ogmaston’g comments thereon on page 818 
of the same Volume may I be permitted to add my observationa on the lubjecl 

Before 1 had seen General Osborn’s remarks to the effect that A/, Iminpila 
itself perforated the Utile round holes one frequently finds in the wild walnut, 
I had been interested in the matter and especially so, when 1 on one occasion 
watched, through my glasses, a Nutcracker busy with a walnut. It picked up 
the walnut every now and again and put it down, as though choosing a better 
place and then would give it two or three smart taps. By the way it picked 
it up, off the ground, I could see that the walnut must already have had a 
crack or hole in it, us the beak was hardly opened more than half an inch; 
and after carefully watching ill saw that I was right, as the cracked side 
turned towards me and 1 distinctly saw a hole in it. 1 could not balieve that 
the Nutoraoker had made the hole and after it went as it did shortly Altar, 
1 treni down and examined the walnut and 2 or 8 others similarly imted. 




MiSCELLAPJEOUS NOTES. 


en 


It struck me then that a roclent of some sort had had aoroething to do with 
it, so I determined on finding out the truth. 

Very early next morning I placed half a doaen whole walnuts in a con- 
spiouons spot under the tree and watched, but nothing happened that day^ nor 
the next. 1 removed the walnuts during the night and put them back in the 
morning. On the third morning I was rewarded by seeing two Kutcraokers arrive 
on the scene and after hopping about on the lower branches, one went down 
to my walnuts^ while I watched very carefully. It turned over each nut and 
then hopped away< The other one then also came and had a look and behaved 
similarly, neither attempting to break the nuts. 

That evening I left the nuts under the tree and came back in the morning to 
find two of them, with quite large holes in each and one only slightly bored. 
They all struck me as having the marks of a mdent’s teeth and that together 
with the fact, that it had been done at night, seemed to me conclusive proof, that 
a rat or more likely a flying squirrel was the culprit. In each case the kernel 
had been only partially extracted and a good deal still remained. I again left 
the nuts there and returned to look at them later on and found 2 of them gone 
and the remaining cracked one considerably more chipped than when I last saw 
it and every vestige of the inside removed. 

In my own mind I have not a doubt that the flying squirrel starts the boring 
and once the shell has been chipped I dare say both Nutcrackers and Wood¬ 
peckers are capable of enlai^ing the opening. 

Any one who has tried keeping a flying squirrel {Fteromys inornaiui) as a 
pet and they make delightful ones, must know the strength of that little jaw 
and the sharp, hard edges of those little red teeth. 

0 H. DONALD. 

Bbadakwa, Kashmie, Sth Jum^ 1905 . 

No. XXrV.-BAaLES AS BAEOMETEBS. 

One frqnently hears how one can predict bad weather by watching a flock 
of sheep or kites and vultures, but it has never been brought home to me as it 
has been in the last month. My camp is situated at an elevation of about 7,( 00 
feet in a big deodar forest and I had on several occasions keen a pair of spotted 
Hawk<*Eagles nepalmnii) in the nullah, about a mile or more above my 

camp and about 1,500 feet above it, but they never seem to come down any 
lower. One evening I was rather surprised to hear the shrill whistle of one 
quite near and soon spotted one sitting on a date tree and just before sunset he 
was joined by his better*haif. They sat there screaming for a few minutes and 
than one flew 4own, in among a lot of smaller trees with thick foliage and the 
other one shortly after followed, but went in lower down* Next morning we 
had a most terrific storm whi(di lasted with a couple of short breaks for 6 days 
(from Uth to 19th May ) and all this time, the eagles remained near at hand 
and could be heard and seen at iniervak throughout the da^. The 19ih dawn¬ 
ed cloudy and threatening and 1 thought we were in for still more rain, but 
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about 9 a.m. 1 «aw the eagles soaring and watched them iilmost out of sight. 
About midnlay it cleared up and I did not i»ee the eagles again till the other 
day. They arrived as before in the evening and I said to myself, I wonder if 
their arrival portends another storm. The weather though warm was quite 
clear. Sure enough at night a thunderstorm came on and it simply poured. 
It has rained off and on for 3 days now and the eagles are still here and 1 can 
hear them occasionally. I have just got my nets ready and a nice fat pigeon 
for a bait, so I hope to keep them here a hit longer thin time, 

0 H. DONALD. 

Buadarwa, Kashmir, M June, 19'i5. 

No XXV.-~*PIR:ST record OF THE NIDIPICATION OF THE 
INDIAN HOBBY ALCO SEVERUS), 

On the 13th May I found The Indian Hobby (F. sevenu) breeding on the 
banks of the Nujit-tha river in this district. The nest was in a hole in the cliff 
about 30 feet above the water level. I should rather say the solitary young 
bird was in the hole as there was no nest. 

I am sending you a skin which although sufficient for idontiffcaiion has 
suffered fearfully during the long journey in without preservatives. 

I have kept the young Hobby which has now developed from an exaggerated 
powder-puff into a very handsome little bird. He is very tame and if a 
success I will send you a copy of a photograph I had taken of him yesterday. 

K. C. >’AODONAL1) (o. s. f.) 

1'akokku, Upper Burma, Bth June, 1905. 

[The bird sent is without doubt a specimen of falco aeverue^ and the 
above record is therefore of great interest. 

E. COMUEB, 

Honorary Secretary, Bird BeoUou, 
Bombay Nat. His. SccO 

No. XXVI.—A WOODPECKER’S DILEMMA. 

During the X’mas holidays of I9i>4, while out shooting in Upper Burma, one 
of the Burmans picked up a Thit-touk wood-tapper) at some little distance 
from any tree. Jt proved to bo a Bed-rumpod Green Woodpecker, Oecifme 
fdgrigenn (Hume). The bird was very thin and his tail feathers very sticky, due 
to some resinous substance. The cause of his sad plight was soon apparent, for 
under the right wing, affixed to the primaries, was a large cylindrical mass of 
gum an inch and a half long, one and a quarter in oiroumferenoe and weighing 
ninety grains, and which the Barmans said was the gum exuded by the Gwe*«bin 
(Spondim mangifera), 1 imagine when he had finished his examination of the 
tree he had proceeded to fly to another, but the loss of the use of his primaries 
probably resulted in his downfall. 1 do not know if woodpeckers are help¬ 
less on the ground ; if they are, this may account for his thin condition, as it is 
possible he may have spent some time there. 
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Thinking the incident of interest we brought the bird to camp to shew to a 
friend. On his return from the jangle I asked the Burman who had accompa¬ 
nied me, to produce the bird, which he did. He had romoTcd tlie mass of gum 
from the feathers but had it in his hand, and shewed the position it was in when 
the bird was found. We placed the bird on a tree alongside the hut and he 
wont up it in style, tapping all tl)e way. It did not prove a land of milk and 
honey, so on reaching near the top he flew ofl! to another tree without any 
difficulty, whore ho again promptly commenced operations. It was late in the 
evening and he was evidently very hungry, as he was most assiduous in the 
search for food. 

Q. H. EVANS, P.L.8, Majoh. 

Rangoon, 11 June, 1906. 

No. XXVII-FOOD OF PYTHON MOLUPVS. 

On my return to camp on the afternoon of the 24th April 1905, a friend who 
had been up a stream fishing, informed mo that the Burmans with him had 
captured a python measuring over nine feet. On opening the reptile they 
found a pheasant. My friend asked the Burmans to keep the snake, but on my 
return all but the head of the snake and the pheasant (which was not quite 
fresh) was cooked for the evening meal. 

The head of the snake showed that it was that of a PytJmi molurue and the 
pheasant was a Genwms Oateei (Grant) or G. lineatt/s (Vigors). Both varieties 
were not uncommon in the jungles near by. 

G. H. BVAN8, F.L.H,, Majou, 

Rangoon, llth ./me, 1906. 

No, XXVIa.-~BRKEPINO OF THE BANDED KUAIT (BUNGA PUS 
PASCIATUS) IN BURMA. 

The following note may prove of interest. On the 17lh May I received a 
letter from Mr, J. D. Hamilton, 1. F. 8., in which he mentioned that on the 
day previous, while digging up some elephant tusks, ho came on a Krait 
{Bungarm fusciatm) with eight eggs and four young. The female had 
sloughed before going underground and when found was poor in condition. 

During the afternoon of the 17th he kindly sent me the female with two 
halchUngs, also the egg shells of which there were eight in three lota—five in a 
cluster, two cemented together, and one single. 

The' Krait * though possessing a nice clean skin was distinctly thin. On 
being touched about the body she promptly flattened herself in an extraordinary 
manner, and on being irriiated hissed, but made no attempt to strike. She 
shewed no concern whatever about the youngsters, however much they were 
molesied, I'be anake was very alaggisfa* 

Measurements 
Length 6'Uf 
TaiU'' 
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Unlike the mother the youngiitor* were particularly active. They were 
extremely intolerant of the $un : an expoeure of a minute or two caused them 
to seek the ahade^ 

With regard to their markings, they resemble that of the adult except that 
they are very much paler. The prune purple bands are more of a leaden hue, 
and the canary yellow bands a faint dirty white not at all approaohmg yellow, 
rhe markings, however, wore so defined as to render this snake unmistakable at 
first sight even at a very early ago. 

The end of the tail in adults is, as a rule, blnnied, but in both these young 
specimens it was more pointed. 

Measurements:— 

The haiohlings measured— 

(1) Length 12f'^-TaU H". 

(2) „ tir'^Tailir. 

There was nothing unusual about them. The egg shells were soaked in 
water and when softened indentations were removed and the shells filled with 
water. Owing to the position of apertures of exit, only three oonld be measured 
with anything approaohmg to accuracy. Tho average measurements taken 
were 2*375" >-. 1*5". The eggs struck me as being of large sise considering the 
snake measured just on 4^ 

G. H. EVANS, F.L.B., Majok. 

HanOOON, \\th i/wns, 1905. 

No. XXIX.—FIUKFLIKS. 

Can any of our members help in contributing some information on the life 
history of these inseots ? I can find no literature on the subject and the refer* 
onces to the Fireflies or Lampyridcr in mosi natural history books only give tb« 
West Indian form and tell us nothing of their habits. 

It is surely aBt<jniehing that so little should be known about what constituted 
one of the wonders of tho tropical world- 

The females have apparently only one segment (the last but one) of th« 
abdomen luminous, whilst the males which are considerably smaller than the 
females, have both the last two segments luminous, although it appeared to me 
that the last segment had not quite the same amount of luminosity as the one 
before it. 

At Khandalla (Western Ghats ) this month they seemed to frequent the 
following trees more than others the * Nandruk ** {Fieu$ relnsa), the ^ Umbar ^ 
{Fieu$ glomerataX the ‘Shaitan’ (AUtonia aoholaH^), the ‘Gulmohur* 
(Poimiaua rs^io), the* Udar and the * Waola ’ or‘Wajwar * 

iniegrifoUa) toid these were the trees which flashed with a thousand 
lighii every few seconds, At Andheri,near Bombay, Kk. Young tells me thai 
he has noticed them swarming in the same way round the ^ Bhendi * 
pijpulftm) and the wild ^ Mango * {Mangifera indie<£), 1'- 
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The females seem to be more penktent in their Inminosity although it ia 
not BO bright as in the males, wbikt the latter flashed every fi seconds at the 
tops of the trees, the flashes sometimeB being from right to left for six or seven 
timoB, then all together and then left to right. 

The sympathetic telepathy which seems to exist amongst the males at this 
season and oauees each colony frequenting the tops of one or more trees to 
flash at exactly the some moment every few seconds is wonderful. 

It would be interesting if some member would keep a number of these insects 
alive for a few months and give us some details as to the eggs they lay, the time 
taken in hatching and the appearance of the larvw, &o. 

What is the larva of the Firefly like and has it any luminosity ? 

W. 8. MILLAHD. 

Bombay, Jum , 1906. 


No. XXX.-~aiTaiOUS accident to a DlIAGONFLy. 

Whilst at Khondalla (Western Ghats) recently I noticed a very large dragonfly 
settled on the wire by the side of the road. As it did not fly away when I 
approached it I took hold of the wings with my finger and thumb, and although 
it was alive and moved, I found the reason of its not flying away was that it waa 
impaled on the barbed wire. One of the barbs had transfixed it just where the 
head joins the thorax, and it was with some ditlionlty that I removed it. It was 
one of the largest kind of dragonflies with a pale blue-green thorax and abdomen 
striped with very dark chocolate ; the spread of the wiugB measured 4jJ inches 
and the length of head and body B inches. 

It could not have been the work of a shrike or " butcher bird, ’* as there wore 
none about there, and I also doubt if a shrike could catch such a swift flyer as 
this large dragonfly. 

W. S. MILLARD. 

Bombay, 20^6 Jm $, HQb , 


15 
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CORRESPONDENCE. 

SHOOTING IN THE BOMBAY PRESIDENCY. 

No. S482 OF 1905. 

Kevenue Department, 

Bombay Castle, 29<A 1905. 

To A. 0. LOGAN, Eaq., I.C S. 

Sib,—I n reply to yonr letter, dated the 6th April 1905, inquiring whether the 
new forosD regulations prohibiting shooting in notified forests except under a 
license chargeable with a fee of Rs. 26, apply to the shooting of birds other 
than game, for soiontifio purposes, 1 am to say that in forests which have been 
notified unilor No. 6 (a) of the Buies published in Government Notification 
No. 5627, dated the 18th August 1903, shooting/or any purpose is not allowable 
otherwise than in accordance with that Rule and the Rules following it. 

I have the honour, etc., 

G. KBATINGE, 
Under-Secretary to Government. 

Mahableshwar, May 17M, 1905. 

To 

The SECRETARY, 

Bombay Natubai* History Society. 

Sir,—I think it worth while to send you the above copy of a letter from the 
Revenue Department, that meniborH of the Society may know how they stand 
with regard to the now forest regulations. These apply to all forests of any 
consequence in the Presidency. 

Yours faithfully, 

A. 0. LOGAN, 1.0,8. 

Revenue Department, 

Bombay Castle, 18^/^ Auyuet 1903. 

No, 5627.—In exercise of the powers conferred by Section 25, clause (i), 
Section 31, clause (jf), and Section 75, clause (d), of the Indian Forest Act, 1878, 
(Vtl of 1 m 78), and in supersession of Government Notification No, 6254, dated 
the 25th July 1894, published at page 751 of Part I of the Bomhoy Govern^ 
ment Gazette (except in regard to the Province of Sind), Bis Excellency the 
Governor in Council is pleased, with the previous sanction of the Governor- 
General in Council, to prescribe the following rules to regulate hunting, shoot¬ 
ing, poisoning of water and setting of traps or snares in the Keserved and 
Protected forests of the Bombay Presidency excluding Sind J— 

1. The following acts are absolutely prohibited in all Reserved and 
Protected forests : 

(a) the poisoning of rivers or other water, and the explosion of dyna¬ 
mite therein for the purpose of killing or Oatohing fish ; 

(5) the setting of spring guns ; 
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(c) the taking, wounding or killing of big game, other than tiger, 
panther, wolf, hyena, wild dog, pig or bear, over water or 
nalMioks ; 

(rf) woonding or killing the females of deer, antelope or biaon ; 

(a) wounding or killing any game birds or hares during the close season 
fixed in the Appendix. 

2, The sotting of snares or traps is prohibited in all Reserved and 
Protected forests except with the written permission of the 
Divisional Forest Officer. 

(a) In any Reserved or protected forests or portions of reserved or pro* 
teotod forests to which the focal Government may, for the purpose of strict 
oouservation or for the preservation of animals which are becoming rare, or for 
both of these purposes, apply these and the following rules by a notification 
published in the Bombay Govmkmmt Gazette^ hunting and shooting are prohi¬ 
bited except under a license to be obtained from the Conservator of Forests. 

(6) Every license issued under clause (a) of this rule shall permit the holder 
only to hunt and shoot, and shall be valid for a period of one year from the 
date of its grant in any reserved or protected forest in the presidency to which 
these rules are made applicable under clause (a), subject to the condition that 
before it has effect in any forest division in which the licensee does not reside 
or exercise any jurisdiction, it must be couniemigned by the Divisional 
Forest Officer. 

(c) No such license shall entitle the holder to hunt or shoot more ihan two 
stags or bulls of each species of animal to be specified in the license, according 
to a list to be prepared for each Forest Division by the Conservator of Forests. 

4. Licenses shall not be refused except for special reasons to be slated in 
writing. 

6, Wounded game may be pursued into the fm^ests of the division adjoining 
that for which the license is valid or into a forest closed under Rule 8. 

6. A lioonse granted under these rules shall not be transferable. 

7. Every person to whom a license has been granted under these rules, and 
who is found hunting, shooting, snaring or trapping in any forest to which these 
rules apply, shall on demand by any forest, police or revenue officer, produce 
his license. 

8. The Conservator may, on the recommendation of the Divisional Forest 
Officer and the Collector, declare that any particular forest or part of a forest 
is wholly closed for a term of years or annually for a specified seaeon. He may 
also prohibit the taking, wounding or killing of auy particular s|)6ciee of animal 
in any specified tract of forest, with a view to the preservation of such species, 
but any such order shall be subject to revision by the Oommisiiioner. To such 
forests the validity of licenses granted under these rules does not extend or is 
modified accordingly ; provided that gasetted ofiioers whose jurisdiction extends 
to such forests, or persons holding licenses on which the Divisional Forest 
Officer Iw endorsed special peiuniision to that effect may kill pig, itgors and 



514 JOURNAL, BOMBAY NAWRAL EtSTOMt BOOIETY, Vtl ]CVI. 


other 4«ngerouii or deatruotive AniniftlK in «iioh lomii. Sneh special perniission 
shall not be given for a longer period than one month in any case. 

9. If any person to whom permission under Rule 2 or a license under 
Bale 3 has been granted oommits a brea<di of any provision of the Indian 
Forest Act, 1B78 (VII of 1878), as amended by the Forest Ant, 1890, (V of 1890) 
or of any riiles made thereunder, he shall be liable to the penalty of having the 
permission or license, as the case may be, cancalied by the Divisional Forest 
Officer, in addition to any other penalty to vhioh he may l»e liable under the 
Indian Forest Act, 1878 (VII of 1878), or otherwise. An appeal against 
the caneellaiion of the permission or the license by the Divisional Forest 
Officer shall lie to the OoUeotor, and a second Appeal, in case of distnibai 
of the appeal by the OoUeotor, io the Ootnmisstoner, whose decision shall 
be final* 

10, In any case where the Divisional Forest Officer or Conservatoj thinks it 
advisable, he may direct that a Forest Guard or other porsou shall accompany 
the camp of any license-holder hunting or shooting in forests, with the object 
of seeing that Forest rules are not infringed by camp followers« 

U. The word “hunting*' as used in these rules, includes tracking for 
the purpose of discovering the lie of wild animals, provided that any 
person holding a license is not prohibited from employing any number of 
trackers. ^ 

12, Nothing in these rules shall be taken to exempt any person from liabi¬ 
lity in respect of any offence by injury to the forest or its produce or of any 
otlier offence pu nishable under the Indian Forest Act, 1878 (VII of 1878), as 
amended by the Forest Act, 1890 (V of 1890). 

13. Nothing in these rules shall be taken to cancel any privileges granted to 
resident wild tribes except by the express o^er of the Collector, or to preclude 
the grant of special permission by the Divisionai Forest Officer or Collector to 
resident villagers on i^ecial occasions. 

[N,B, - Forest in which wild tribes have been given the privilege of hunting 
will not generally be notified under Role 3,] 

Appendix. 

The game birds referred to in Rule 1 (e) are as below, and the close imascm 
is fixed as follows:— 

Por Oloie assMoa. 

■ {BirfeSri, ::: }•« «• »»• 

Fea-fowl ... Pavo cristatus ... ... Do. do. 

Jnngle-fowl ... Qallus sonerati . Do. do. 

1 .. 

I Franoolinnii valgarn ...'J 

P.i-tvifliH. 1 ®'i*noolinwi pkutti .../ ^ , 

PMtlKlge • Sor^orgOHiii or Fraaootewif "®- 

f pondioerianiu. j 
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For. 

Eaiiwjuail 

Bunli-quail 

Bustard-quail 

Bustard 

Lik-florioan 

Wliiatling-teal . 


b or ar- \ 
aiatioa. ( 
Torhyn-T 


Olose Section. 

Ist April to 50 September. 


Coturnix ooromandelioa ... 

i Perdicula arffoondah or ar¬ 
mada Pemioula aaiatioa. 

Microperdix erythrorhyn- 
ohuft 

r Turnix pugnax 
Tumix ffondera, or taki 
[ I'uriiix duBsuinieri 

Eupodotis edwardai 

Bypkeotides or syplieotis 
aurita. 

Bendrooygna arcuata or 1st June to 50ih September 
jaranica 


Do. 

do. 

1)0. 

do. 

Do. 

do. 

Do 

do. 


... Nettopns ooromandelianiis.. Do. do. 

... Sarcidiomis melanonotua... Do. do. 

... Ai^^as poeoilorhyuoha ... Do. do. 

The close season for Hare ts Isa- ArBii, to 80th Septemiier. 
Bp order of Hie Exeellmey the Biphl Eonourahk the Gorernnr in Cowwil, 

J. W. P. Mtillt-MACKENZIE, 
Chief SeoreUry to Government. 


Cottomtwil 
Como-duok 
Spot-bill duck 
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PROCEEDINGS 

OF THE MEETING UBLD ON 16th MARCH 1905. 

A meeting of the members took place at the Society’s rooms, on 16th March 
1905, Oolonol W, B. Bannerman, (I.M.S.). presiding, 

NEW MBM^^BRS. 

The election of the following now members since the last meeting of the 
Society was duly announced:— 

Major E. Wright, I.MS., / Mangalore) ; Mr. F. Ritchie (Bombay); Captain 
P, P. Kilkelly, (Bikanir) ; Mr. W. H. Chapman (Karachi) ; Mr. F. N. 

Gossago (Maskeliya, Ceylon); Oolonol W. L. Chester, R.A.M.O., (Peshawar) ; 
Mr, Curt Haoborle (IVavanoore) ; Mr. A. G. Romilly, O.E., (Bezwada) ; 
Lieut JamoB McPherson. I.M.S., (Bombay) ; Mr. T. W. DoWinton, C.E., 
(Belgaum), 

CONTRrnUTJONS TO THE MUSEUM. 

Mr. fl M Phipson, the Honorary Secretary, acknowledged receipt of the 
following contributions to the Society’s Museum :— 


Contribution | 

Description. 

Contributor. 

1 Long-Logged Buszard 

BiUeo f«ro9b .. 

• 

Mr. n. Hulkley. 

1 Bnake . 

B pt'tt triqonata . 

Mr. .T. Oxioj. 

Pearl Oysters from Jamnagar 

MargarUifera »p ... ... 

Mr. 0. A Kinksid, 

A number ot Bird Skins from 1 

Oapt. J W, Watson 

Persia .1 

! . 

1 Chameleon (alive) 

I (Jhammleifn oaloaratHi 

Mr. W. B. Snipp 

Tbo following birdi from 
Tibet : 

1 

Lieut. A, R. B. Shuttle- 
worth, 

2 Blood Pheasants ... j 

Ithagenes cru0ntu$ 

1 Snow Partridge 

j L^rica niviaola 

Do. 

1 Red-Billed Chough ... 

1 Oraoul^t erfimita, ... 

Do. 

1 I'ibetar. Snow-Cock ... 

1 Teiraogailun tibetanus 

Do. 

1 White-BreastedAsiatic 


Dippei 

i (Unelm Kafhmirimiiit 

Do. 

1 Brown Pipper . 

Cihelui aiiatious .. 

Do. 

1 Antl«r of the Sbou or Sik -1 



him Stag from Tilwt ... 

Cemui affimU ... ... 

Do. 

1 Duck f'Shel irake) 

7'adtfrna gornuttt ,,, 

Mr. T. J B. Thatcher, 

4 Arabian Gulncafowls ...! 

Nnmida ptUorhynoh^i 

Major F. Lock. 

1 Snake .j 

Palyodontophii tvbpundtatm 

Mr. L. C. H. Young. 


FOSSIL ELEPHANT. 

The Honorary Secretary reminded the members of the discovery mtde by 
Mr. H. F. Boalo in 1903 of the Fossil remains of a remarkably large extinct 
species of elephant {^EUphm namadiem), associated with bones of Hippopotaimus 
in the banks of the Godaveri river, near Nasik. It Was with the groateet 
reltiotanoe that the Committee of the Society decided that owing to lack of 
accommodation in its own museum, and in the absence of any Ooverannnt 
museum, it was useless to b^ing these interesting FossOa to RoiQibay^ 
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It however, aatisfaotory to know that the remains had been carefnlly 
exoavated and will now bo put together in the Indian Museum, Calcutta, 
ELBOTIO.V OF OFFICE BEARERS FOR 1905. 

The following gontlemen were elected as ofllc 3 bearers for the pronent year 
President: H. E. Lord Lamington. G.O M.O., G.U.I.E.; Ooramitteo : Vet.- 
Major G, H. Evans ; Mr, E. C. Stuart Baker, F.Z.S. ; Mr. E. H. Aitkon ; Rev. 
F. Drookmaun, S,J. ; Mr, E. Ernest Green, F.E.8. ; Lieut.•Colonel K. It, 
ICirtikar, I.M.B. ; Mr. J. D. Enverarity, B.A., LL.B. ; Idoufc.-Coloiicl H. D, 
Olivier, Li.E., F.Z.B.; Mr. G. 0. Dudgeon, F.E.8,; Mr. A. Abororombio ; Mr. G. 
M. Ryan, I,F,S. ; Colonel VV. B. Bannerman, t.M.S. ; Mr. E. Comber, F.Z.8, ; 
Mr. T. H. D. Btfll, l.F.S. ; Major A. Newuham, F.Z.S. ; Major C. J. Nurse, 
F.E.S. ; Me. L. C. H. Young, B,A., F.E.8. ; Mr. J. McNeill, 1,0,8.; Mr. N. 0. 
Muclood, ox-otiicio ; Mr. H. M. Phipaon, O.M.Z.8., ex-officio ; Mr. W. 8. Millard, 
ex-officio, 

ACCOUNTS FOR 1904. 

Mr. N. 0. Maoleod, the Honorary Treasurer, placed before the meeting the 
accounts for the year ending Slat December 1904, showing an income of 
lU, 17,0J7-L5, an expenditure of Es, 16,83.5-5-11, and a (3ash balance carried 
forvj^ard of Ra. 3,307-8-5 The accounts were aooe{>ted, subject to the usual 
audit, and a vote of thanks was passed to the Honorary Treasurer. 

PAPERS READ. 

The following papers wore then road and discussed ;—(1) The Fauna and 
Flora of our Metallic Currency, by the Rot. E. Blatter, S.J. ; ( J) Notes on 
Small Mammals in Kashmir and adjacent dUtricta, by Ool. A. E. Ward ; (3) 
The Goosander (Merganser castor), by A. M. Primrose ; (4) On the Breeding 
Seasons of big Game, by Major R. G, Burton ; (5) Double-headed Snakes 
and other Notes, by Capt. P, Wall, I.M.S,, C.M.Z.S,; (6) Description of 
two new Snakes from Burma, by G. A. Boulonger, F.R.8,, V.P.Z.S.; (7) Fishes 
from the Persian Gulf, the Sea of Oman and Karachi, oollooted by Mr. F. V, 
T«)wa^ead, by C. L’ate R^gan, B.A, Father Blatter^s investigations into the 
animal and vegetable life found on our current coins excited much intertjst, 
anlitwasa relief to know that tho copper coins which circulate so freely 
amongst the poorest, and consequently not the cleanest, olassos of the oommu- 
nity, appear to be harmless. Father Blatter’s experiments tend to confirm the 
statements recently made that copper is an excellent gcinnioida, He stated 
that the miorosoopic plants and animals found by him on the copper coins were 
in all oases devoid of life, while those on the silver coins were, in most oases 
animated. 

EXHIBITS. 

Mr. G. U. Lowndes exhibited a plant of Streptosolen Jamesonii in flower, 
a new introduction into Bombay, atid good flowering plants of the following 
Orchids :->-Phalasaopsis sobillerianB and Oattleya aohroderseu 
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Mr, Millard showed the following plants recently introduced into Bombay 
Clerodendron speoiosnm, Manettiu bicolor, Begonia Preadt. Camot, Bertolonle 
Van Houteana and marmorata» Pteris ohildii and Adiantvxn boesonianum* 

Dr. M. D. Gama, exhibited the fruit of the Egyptian ^ Bourn ' or Gingerbread 
Palm {Hifph(m€ thebaica). idiowing a small scent bottle manufactured from 
the kernel of the nut, which closely resembles the true regetable iYory 
{Phytelephm macroearpa), 

PllOOEEDINGS 

OF THE MEETING HELD ON THE 6th JGLY 1905. 

A meeting of the members took place at the Society’s Rooms, on the 
6 th July 1905, the Bev. P. Drookmann, S.J., presiding. 

NEW MEMBERS. 

The election of the following 49 new membert, since the last meeting 
WAS duly announced ;—Life Member.—Major Tyrell Koas (Ohakrata). 

Members.—Lieut. Godfrey Pearse (Agar, Malwa); Lieut, J. E. N, Heseltine 
(Ranikhet, N.-W. P.); Mr. E. A. Partridge (Soonnderuhad); Mr. G. W. 
Leeson (Goalunds, Bengal); Mr. George Cook (Sinbo, Myitkyina District, 
Burma) ; Mr. J. E. 8 . Nisbet (Fyicimana, tJ. Burma); Mr. H. R. Kerr (Sihbo, 
Myitkyina District, Burma); Mr. 0. R. Watkins (Pyinmana, U. Burma); 
Dr, 0. E. Silvester (Kujaldhara P. O., South Sylhet, Assam) ; Oapt. A. H. M, 
Forbes (Bareilly) ; Mr. L. 0. Glascock (Bombay) ; Lieut. M. J. D, Young 
(Anrimgabad, Deccan); Mr. D Brodie (Teliicherry, Malabar); Mr. G, B. 
Coleman (Bombay); Mr. C H. Cardoso (Oaliout, Malabar); Mr, L, H. Savde 
(Bombay) ; Lieut. G. A. M, Praod (Hanikhet); Mr* 0. W. B. Anderdon (Fort 
Blair) ; Mr, P. E. Morgan (Bezwada, Ristna Distriot) ; Lieut, H, H, Smith 
(Oawnpore); Mr. C, C. Longden (Palamcottah, Madras); Mr, H. Leslie 
Andrews (Guynd P, 0., Nilgiris) ; Mr. G. Tipper (Calmitta) ; Mr. 0* F. Pishet 
(Nagpur); The Mess President, B^^th C. I. Horse (Goona) ; Mr, W, G. Molea^ 
worth (Waltair); Mr, R. G. Kilby, I.C.S., (Ranohi, C. Nagpore) 5 Mr. J. W, K, 
Gumming (Quetta); Mr. G, W. Hiohens (Rangoon); Capt, R, Seloufl (lljHioWj 
0. I. ; Mr. P, B, Gray (Poona) ; Mr, C. A. Mayer (Bhadarwa F. 0.^ Jummu 
State) ; Mr, W. M. Watson (Bombay) ; Mr, O, Fenknore Cooper (Mergui, 
Lower Burma); Dr. 8 , Rowland (Bombay); Dr. G. F. Peteif (M^D.) (Bombay); 
Mr, G. W. B. Prideaux (Taunggyi, Burma) ; Oapt, W. B. Walker, R.A* (Bombay), 
Lieut. N. H, L. Watts (Bhamo, Burma) ; Lieut, H, H, Joll, R.FJl. (Ahmed** 
nagar); Mrs F. E. Jackson (Gauhati, Assam); Oapt, L, B. MontretOr, 
(Trimulgheny); Mr, G, A, Durie (Keng Tung, 8, Shan States, ISftnwi); 
Lieut, G. G. Richardson (Karachi); Mr* A. W. G. Ohuokerbuity, LO#^; 
(Alibag); the InspectoiHGeneralof Civil Hospitals, Bengal, Calcutta; !yb,rA, 
A, Handley (Colombo, Ceylon); and LtirGoL F, J, Jomofcenv 
'(Deolali), 
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JOURNAL. 

The Honorary Secretary mentionc*! that the next Journal was now in the 
presH and would, he hoped, be ready for isfiiio about the end of thifi month. It 
would contain a large number of illuatrationH and the commencement of the 
popular series, with coloured plates, on ** Tho Common Snakes of India,** by 
Capt. Wall, I.M.S., and The Common Butterflies of the Plains of India,** by 
Mr. Ti. 0. H. Young, would, ho believed, attract a large number of new mem¬ 
bers. 

CONTKUUJTIONS TO THE MUSETTM. 

Mr. W. S. Millard, the Honorary Secretary, acknowledged receipt of the 
following contributions since tho last meeting:— 


Contribution. j Begcription. 

- 


1 Brown Wood Owl. 

1 KnfouS'Bellud H a w k - 
Eagle. 

I Pale Harner..... 

1 Long-Logged Biuxard . 

3 Crested Huuoy-Buzzaril 
1 Keatrol ..... 

7 Snakes (alivej .. 

3 Snakes (alive; . 

1 Potted Owlet.. 

1 Kestrel . 

1 Fish from Lucknow. 

1 Suake .. 

I Blood Pheasant.. 

1 Crimaon-Hornea Pheasant, 

1 Snake from Hanukok. 

1 OriuasoTi-Horned Pheawiiit 

1 Fiab from Ootacamuiid ... 

2 Tufted Pochards . 

I Gadwall. . 

1 Blyth’s Wreathed Hornbill. 

1 Daurian Myna .. 

2 Snakes ... 

H Bats... 

1 Skin of the Hispid Hare... 

3 Hpoi Bill Duoks ........... 

I Spotted Sandgrouso .. 

6 Fresh Water Fiahes from 

Kolaba. 


1 Afghan Jerboa.. 

4 Moths front Bangkok...... 

Some Xioaf Ittseots from 
Ceylon. 

1 Snake from Persian Gulf. 
1 Snake from PonJati Gulf. 
1 Jdstard from Persian Gulf. 


Pyr^tinm indrani . 

Lt<phttt%'wrrhu hUnerri ... 

f hflu* wacnirnft ... ... 

Tfuteo /rrctf*,., ... ,,, 

Pernli vnitatm .! 

TinnuneuluA alaudarivH ...j 
Tropidunotui pi^oator ...] 

Holictpx sehifitofvfuit ... 
Athene hran>a ... 
Uluunculne alaudariug ... 


ZamenU dla lnna .! 

Ithagence rrvoutue ... 

7ragop{in eatvta ... 
Jltmahpitie Imecata 

J'ragepan uatyra . 

liafhue roeeipennie ... 

Nyrttca fuJigtda ... 
Of*aitleia9i*fu* etrfperve 
RhytUvcfroa eubrufioollie, 
Agff'pear eturtiime 
Nata tripMdmnt (Jbandod 
variety'). 


Jjt’put hiepidve . 

Anae pt^ectUrlh'iineha ... 
Ptertclvrve ernryallm ... 
A mhn>t^e baculi^'; Rarbue 
Mue ; IMrhits pinnaura- 
tm ; Roehora dani''miurf 
G&hme gui r it ; and 
Ophinrephalut gaiihva, 

Alaetaga tndica . 

Trabala vithnu . 

PhyUinm 9cythe,»* .. 

Pfydphit ip : .... 

PiafMHofjkit tp ; -... 

Varann griteue^^^^y*... - 

----- 


Contributor, 


Mr. Chas. Gray. 


>» 

n 

»» 

Col. W. B, Bannorinan, 
I.M.S. 

Mr, C. H. Donald. 

Major A. Kewnjmm, 

Mr. C. H. Donald. 

Capt H, K. Brown, I.M.S. 

Mr. D, P. D. Adenwalla. 
Col. R. H. Rattray. 

Capt. C. F. G. Lang. 

Mr. R. H. Heath, C.E. 

Mr. C. W.’Allen. 

CoL Eattray. 


Mr. J. c/'h. Mikboll. 

Mr, II, H, Heath. 

Mr. W.A.Vallinger, l.F.S. 


Lt. \V, K. Thyiie, B.LM. 
'»r. E. W. Trotter. 

Mr. IL J. Tata, 

Major Knox. 
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Co ntri union. 

X)o''Ofiptioti. 

Contributor. 

21 Vouug Buakos (alive)... 

piBunter 

Major A. Begbie. 

1 Dtisert. IjJirk... 

Alnauu^n dei^rtorufi* .. 

Mr. .T. W. N. Ouintning, 

1 Indian Monitor, (jriv). 

hengaht^iis ......... 

Mr 0. W. A1 HudTOo, 

1 Himalayan Ibex Head 

Ctpra xihirfra . 

1.0.8. 

Ool. 8t a. Oore, U E., 

(MaUormed> 

0 .8.1. 

1. Blowitt's Bnsh'Quail . 

hleirt(t> ... 

Mr. P. Itiwcal Allen. 

L' Lady Amherst's Pheasants, 

(. kryxolojftt A M nmhtrutUif.*,, 

Lt. W, W. Van Someion, 

•1 Singapore Cockatoo 

D.S.O. 

Mr. F. ;i. Cooke. 

(alive). 

2 Snakes....... 

Zamcnix iuurom^' 

Mr. S, Ligbtfoot. 

1 Indian Tlobhy...*. . 

J^iamnmphix (ondonar^fi 
x^vrrttx . 

iMr. K. C. Maedc-nald, 
B.S.P. 

Mr. M. 0. Joshi. 

Mr. C. d. Michael. 

1 Indian Monitor Quv). 

VarantiA htnn&h'tmU . 

1 Sea Snake. .. 

Dhtha roh>Kta . 

1 LargM^Cresied Tern. 

•Sterna hergu ... 

Majf,r P. Z. Cox, F./5 .S. 

1 Hmallc r-Crestod Tern and 8 
eggs. 

iStf^rno vnuha . . 


j) 

1 White-Cheeked Tern and 8 

alhigena . . 

»> 

cSfg«. 



,1 Patiayan Tern and 4 eggs. 

Sterna anaestheta . 

•» 


Foi'war<it)d to the Victoria Gardens. 


Minor ContribuiioiiH from—Mr. W. Sparko ; Mr. F, Glearlow ; Mr. F, <j. 
Arnould ; Oapt. C. H. Tumor; Mr. Wagstaff ; Mrs. A. L. Alexander; Miss 
F. Bayloy ; Mr. C. W. M. Hudson, I.O.8.; and Col. W. Capper. 

CONTKIBUTIONS TO THE LIBEARY. 

Fauna of Bpltifilv India, * l^ufterflics/* Vol. I., by (Jol. C. T. Bingham, from 
tbo author. Spolin, Zeylanica,” from the "Colombo Mufioum. Bullet,in of thfi 
Agricultural and Hortioulturiil Society of Western India, Nos. ‘2 and The 
Transactions of the Entomological Society of the London, 1904. in exchange. 
‘ On the Elephant Mosquito/^ by E. E. Green, from iho author. 

Catalogue of Moths, Vols. IV and V. (Text and Plates), Guide to Bird 
Gallery, Guide to Shed! and Starfish Galleries. Guide to Coral Gallery. Guide to 
Fossil Mammals and Birds, Handbook for Collectors and Blood-sucking Flies 
and how to oolleot them, from the Hhtish Mnsoum, South .Kensington. In 
exchange. 

Catalogue of the Indian Decapod Crustacea, in the colleotion of the Indian 
MuKciim byMajor A. Alcook, F.R.S., O.T.E., and an account of the 

deep-sea Holothiirisidea collected by the B.I.M. HurVey ship InTosligator/' 
by K. Koehler and 0. Vancy. Prosented by tho fruhtees of the Indian 
Museum. 

PAPERS READ. 

The following papers were then read and discussed : (1) The Distribution of 
the Various Varieties of Cobras in India, by Lt.-Oo», W, B. Banneman^I.iif.151.; 
(2) The Common Striped Palm Squirrel, by R. C. Wroughton, F.2;,8.;(3)Bird«^ 
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Nesting in iho Murree Hills, by Lt.-Gob K. H. lUitra^ ; (4) Rough Notes on 
Six Common Hill OrcliidH, by Major M. B. Roberts ; (6) Tiger's Ijamskinging 
their Prey before killing it, l)y C. W, Allan, B,F,S.; (0) Food of Predaceous 
Flies, by F. GJoadow, FJhM.S., I.F,'.;(7) Descriptions of New Speciesof Moths 
from India and Burma, by 0.0, Dudgeon, F.E,S.; t8) Strange Mortality amongst 
I’ormiuvs on Tea Bushes, by F, E. Green, F.E.S.; (9) Occurrence of Lady 
Amhorst’s Pheasant in Bunua, by E. ConilKjr, F.Z.B.; (10) First Record of the 
Niilification of the Indian Hobby (Faleo mverua)^ by K. 0, Macdonald, I>.S.P„; 
<ll) A Bandicoot in Sind, by E. H. Aitkeii; (12) Eagles ns Barometers, by 0. 
H, Donald ; (13) A Congregation of Harriors, by C. H. Donald. 

EXHIBITS. 

Colonel Bannernittn, l.M.S, exhibited the difTorent varieties of Cobras(iilivo) 
and a number of B})jrit specimens. H<'mentioned that out of more than 1,(100 
cobras received by them at Parol only 8 were from tlio Bombay Presidency, 
and these had l)eeii purchased. This did not speak well for scienct^ on this 
side of India, and it was to be ho])od now that attention had been drawn to 
the subject that members of tho Natural History Society and others would rend 
in spccimonfl. 

A curiously malformed head of the Himalayan Jbo: (Capro i^iUrfca) was 
exhibited and Colonel St. G. C. Gore, II. E., in referring to it, dre w ali ontion 
to the fact that it mu)“t have died from starvation aa the maltormed horn 
completely closed tho jaw's and would have provonted it from feeding, 

Mr. Narotamdnss Morarjeo (loculdnsH exhibited a boaiitifiil floworirig lily 
(L. wlinOt was luiich admired. 

In proposing a vote of thanks to Colonel Bannerman and the other autliois 
r»f papers read, the Rev. F, Dreokmann said that he hoped that the reproach 
which was lying on this Presidency would he speedily removed and that cobraR 
from this side of India, as well as elsewhere, would be forwarded to Colonel 
Bannerman at Parel, 
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INDIAN DUCKS AND THEIR ALLIES. 


TIIK NUKUTA OR (JOMB DIJOK [SARCTDIORNIS 
MELANONOTA). 

Tlio acoompunying (H)l<)uml- plato (No. XXII) ol' frho Nnkhta or 
Duok {Sarckliornh melanonota) is in coiitiniiation of the series of 
pl5it(‘s already published in this Journal in connection with the paper on 
Indian Ducks and their Allies ” by Mr. E. 0. Stuart Baker. 

The doscri])tion of the Nnkhta now ligur<*d, will be found on pages 
172 to 180, Vol. XI, of this Journal. 


EDITORS. 
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A POPULAR TBPEATISE ON THE COMMON INDIAN 

SNAKES. 

Illustratkd by Oolourbd Flatks and Diagrahb. 

By Captain F. Waix, I.M.S,, C.M.Z.R. 

Part L—With Plate I and Diagrams /, II and IIL 

This ami tho sucoaoiling articles with thoir accompanying plates and 
diagrams are designed to acquaint our readers with tho common snakes 
of India. There is no book on tho subject wTitton in pojiulur language, 
and tho few that show coloured ])late8 are very expensive, while accuracy 
of detail seouis to have been largely sacrificed for pictorial eflfoct. 

If our object can bo achieved, and normal spocuinens easily recognized, 
we hope that many lovers of natural history uuiy be encouraged to make 
and record observations on the habits of these creatures, for the letter- 
press will, I fear, only too soon reveal the dearth of knowledge in this 
direction even with regard to the commonest kinds. 

The descriptive parts of the best works are couched in terse and 
aoientifio language, and though excellently written by experts in mus¬ 
eums the authors have had no fabUitieH for ohsejrving the habits of crea¬ 
tures they only eee b on museum shelves. We must, therefore, 
rely upon those with living snakes to 

supply «U(dj ^ 

It wifi be my atm to these a^rticles \n unsoientifio langiiage, aspe- 
cittUy with refetetic^ to the important matter of identifioationi Here, if 
t^hniottl terms mast be used, they will be explained by outline drawings* 

deiwiPintJon nannot hfl nn fvni'l I.Ainhc 
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I shall not attompt to treat the subject oxhaustively, as it soeniB to me 
a more usoful purpose will bo sorveii by dealing with the commonest and 
most widely distributed species. Where a roseinblanco exists between 
two or more species, especially where one is poisonous and the others 
harmless, they will be sliown together and an attempt will be madt^ to frame 
easy rules whereby they may be distinguished, but hero I must roj)eat 
what I have said in previous pajiers in tljia Journal, viz,, that of all falla¬ 
cious methods of identifying snakes, tlio usual one adopted witli relation 
to colour and markings is the most uureliublo. Attention must be given 
to the arrangement of the sctales and shields.’^ We must again ai^peal 
to onr readers to render every assistance by procuring living sjieci- 
mens without which the true colouring cannot be shown by our 
artists. 

The plates will show only a few indues in the midille of the body, in 
preference to a full-length drawing which would ne(jessarily be on too 
small a scale in many cases to show the detail ref|uircd for identific^ation. 
Our first plate represents the common green pit vij)er {Lavhesii^ tjrami- 
neus), and the common green whip snake {iJnjophU mycterizunfi). 

Before describing our first snake I tliink it advisable to make a few 
remarks on vipers in general so as to indicate their position in the snake 
world, and the relationship of this to other vipers. 

The word viper is derived from the Latin r/iv/.mlive and pario I bring 
forth, ill reference to a method of birth unusual among ()(>hidiiins, hut 
not peculiar to this family.t Among our Indian representatives the true 
freshwater snakes (ILymalopmtw) and the sea snakes [Hydrophiida:) 
also produce young. 

It is'probably this viviparous habit which has led to the belief still 
hard to dispel from credulous minds, that vipers protect their young by 
swallowing them. A pregnant mother approacliing parturition is killed, 
and living young found within her, or observed to escape from her: the 
erroneous conclusion is drawn that these must have been swallowed, 
especially us it is popularly understood that snakes produce eggs. 

* tSvpry ROale of aufticltint «lzo and contianoy to dtserve a spcoial naoso it euUed a ikk^d 
teohnioally. The word ncah is nsed teohnicaUy to designate email and nnmerbnt fortes 
aucb as those on the back. 

f %%& tale that vipets ate viviparous la not absolute. Two Afticsti spedes aro known to be 
oviparous, Atractartph irreguhrif and Cawtus rJtombmtut, and one South American 
apeclee, v/a,, Lachetit mutut. It is quite possible, too, that eonie Indian repreeentatives may 
evince a similar habit. {Since writing the above Mr. Q. A. Miller baa conclnsivoly shotvn 
that Lachms monticola it oviparous in habit.—Ftde B. N. H. S« Joarnah Vol. XY, p. 7^$.) 
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I um not infrequently usketl what is a viporino anil what a colubrine 
I \ snako."^ The distinc* 

/ f V tloii lies in the shape of 

_ inaxilluries, or upper 

A jaw bones, which in all 

\\ ^ vipers are shorter in 

their antero-posteri<;r 

A. —Maxillary of Aaia tripudiana supporting solid tlieir vertical 

tootli behind fangs. 

B. -Maxlllaryof P'l^^sra ruuvllii, direction. They thus 

O 4 —Maxillary of Coluber radiatug. resemble short stuiXlpy 

pillars set up on end in the front of tlie moutli on each side (see fig. B) 
and form part of an arrangement, governed by a simple and beauti¬ 
fully devised muscmlar apparatus which permits the maxilhiry and liings 
as a whole to bo swept forwards and backwards. The fangs of vipers 
which like all fangs are sitnutod in the maxillary only, are long and 
pierceil by a minute canal which opens anteriorly near the tip. They 
are curved backwards, and when the jaws are closed, the maxillaries 
are Inclined backwards, so that the fangs lie along the palate with 
their points sloping upwards. In the act of striking, the jaws are 
widely opened, and the maxillary is swung so far forwards that the 
fang or fangs (for they may be miilti])le) fixed in it may assume a 
forward direction. It will easily be seen how this range of movement 
augments the facility with which a penetrating wound is inflicted. In 
addition to these pecjuliarities in shape and mobility, a third point may 
be mentioned, v!z,j that the viperino maxiUary supports fangs only, and 
never any ordinary solid teeth. In all colubrine snakes, i>., all snakes 
non viperine, the maxillary is firstly so shujjod that the aiitero-posterior 
axis (or in the blind snakes Typhlopidoi tbe transverse axis) is much 
longer than the vertical (see figs. A and 0), secondly it is immovable, 
and thirdly in the poisonous colubrine snakes (cobras, kraits, etc.) its 
armnnont is supplemented with one or more solid teetb.t 

All vipers are poisonous, but not to an equal degree, for though some 
inflict a wound which i» usually fatal, others do not cause death, and in 
some the effects of the poison are trifling. 

There are at least 105 kinds of vipers known to soienoe which nro 
grouped together into one large family ( Viperidm). This is divided into 


♦ 0 ntyin Mm workSufckatof the Bdtith Maeenia»i 849 ,(iivid«d saakesinto two wbordere# 
viperinf and oolnbrinef and theaa terms have remained in use. 
f Except In the two genera Cc^^A/i and LoHopkin, 
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two snb'families distiaguishod by the prenenoe or aljsonoo of a pit in tho 
side of the face between tbe eye ainl nostril, a trait in the physiognuiny 
too conspicuous to overlook, thougli the casual observer may mistake 
it for tho nostril, which hitter should be sought for jis a minute orifice 
on the side of the snout in advance of tlio pit* Tliis opening is called 
the loreal ])it owing to its being located in that region which in Ijirds 
and other creatures is called tlie lore. It hmds into a blind rounded 
chamber in the maxillary, and is lined wltl) the same covering which 
overlies tlie scales on the face, so that when tin? creature sheds its ski)), 
a perfect (uist of the chamber is thrown off with the slough. Its function 
has not yet been determined. 

Vij)ers having no such pit are chis.so<l under a sojiarate siil)-family, 
ViperitKV^ and may he (nilled pitloss vipers in contradistinction to tho 
CrotalhiLV or pit vipers. Tliis latter suh-fainily derives its name from the 
Greek word krotulon/^ a rattle, its prototy]ies b(n*i)g the world-renowned 
rattlesnakes of tho Amoraaiu continent. It compris(‘s four genera, two 
of which are peculiar to America, and two, iiiu\ Jncistrodoii, 

tliough not jieculiar to, are well represented in India and its dependencies. 
LachesiSf to which our first snake belongs, is Bepavaled from Annatroihm 
by having on the liend mainly small shields similar to I hose on the 
creature’s back. 

THE COMMON GUEEN PIT VIPER. 

Lavltesla gramtueus. ^ 

Tin? genus LacResfs is a larg(? one comprising forty-one known species 
which inhabit Asia and America.—Of these eighteen are peculiar to 
Asia, and ten vonn? within our Indian limits. 

NiWienchUtire (u) Scientific. Lacliesis, from whom the generic name 
originat(?d, was one ot the Parcte or Fates of Gtociau mythology who 
with Clotlio and Atropos controlled man’s destiny. Our readers who are 
(?onversunt wltli ophiclogy may ho more familiar with tho genus under 
its older title rci)np}'cs>u'n,%A 

* Ihi-name was intro ImkI by I.aciUiede. He oivllt'd laii'< in'o thr* e groups, 

accordi' g t<» thf arr.aii^'v irjont of tho shields beiuiuth the tall, In «oine those pass unintor- 
rnptodiy from ai-»o to huIh exactly lik. those on tl,e belly. Jn tbe majority « f snake*, how¬ 
ever, they are divided in tbe median line b\ oblique alternately directetl suture* so a* to form 
a zigzag line Hurely it happeuw thwi some * f the tiret And some of the laet Kbielo* ar« 
divided, whU-iBom** mterv.. ing once ar*-undivid.d. To ih's category he Applied -be name 
O'imeiesuru^ from‘ho ek words frets’’ throe, mcro«’’ part, ouru ” tail. The name 
om-o created ua^ perpetUMtod, a d a* t mo went on, and snakes - ere Cia-eified Uiffoiontly, 
it became apidied t. hiB genu^ to which It is quite inappropriate, for the Bhitfldt beneath 
the tail are divided throughout. 
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GrammeuSf the specifio uame, is deriveii from the Latin fjramen 
grasps, in reference to its verdant ooloration. 

( 5 ) English ,—The ooininon green pit viper is, 1 think, the best 
English name for it, but bamboo snake as used in Hongkong, and I 
believe in Assam, seems to me very appropriate* 

(r) Veniacalar, —’^Russell makes mention of it tmder the name of 
])odroo pam ’’ which natives at Viswigapatam on the Etist Coast of India 
dill it. The Burmese call it myw<5 sein, ’’ meaning green snake. 
Mr. S. S. Flowerf says it is called in Siam “ ngu kheeyo, which 
means “ groon snake *’and Cantor siiys the Malays know itas'^^nlar 
daun leaf snake.’^ 

Dimensions ,—The largest specimen is, I believe, that recorded by 
Veterinary Captain (now Veterinary Major) Evans and mysolf from 
Burma. It taped three feet eight inches but was quite a phenomenal 
specimen. Average adults vary from about two to two and-a-half feet. 

Bodily configuration, —The head is flattened, and appears unduly 
broad behind 'owdng to the pronounced constriction of the neck.^ 
The body is stouter than in most snakes, and the tail tapering rather 
rapidly is short and prehensile, measuring usually about one-sixth to 
one-fifth of the total length. The females, as is the rule with snakes, 
have shorter tails and few^’er shields beneath (sub-candals). 

Colour ,—This is usually a dull uniform verdant green above, rather 
darker on the head and in old specimens. Underparts glossy white, 
yellow or green. Upper lips, chin, and throat enamel white, or bluish, 
or biift', or yellow, or greenish, these colours variously distributed in 
different individuals, and in difteront parts of the same individual. A 
well-defined white or bluish or yellow narrow lino runs along flanks 
from neck ending some distance along the tail. Tail yellowish or 
reddish often mottled with darker hues. The eye, which is lateral and 
has a very slight inclination forwards, exhibits a beautifully golden iris, 
in the centre of which is a black vertical pupil. Sometimes there are 
Hack or blackish markings on the back with a tendency to arrange 
themselves into indistinct orosslmrs^ Sometime^ the prevailing colour is 
yellowish or olivaceous rather than groen. Mr. W, 8, Millard in a letter 
to me mentions one such specimen from the vicinity of Darjeeling. It 
was warm, yellowish, olive-brown above, and bright yellow beneath,'^ 

* tad, $er. Tol 13, piste IX. 
t PteC, Bo«*i Msj 
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It wiw rtent to the British Museum, and identified by Mr. Boulenger as a 
colour variety of this species.^ Sometimes the flank line is inoonspicu^n# 
or even wanting* The grcwn colour is imparted to tho spirit in which 
Bpooimens are preserved, and accounts probably for the change of colour 
which they undergo in this medium, approaching blue rather than green, 
liientificathn, —This is easy. Any grass green snake with a vertical 
pupil like tho domestic cat’s must bo either Lavlwm gramineus or A. 
purpureomacnlatus or L, maoroleph. Tho loreal jnt will confirm tbia 
diagnosis. To distinguish lietween these snakes count the rows of scalea 
over the back in the posterior part of tho body. In graminens they 
numbor fifteen normally, sometimes seventeen; in pvrpureomanilatue 
tlioy are nineteen normally; and in macrolepis eleven or ten. (To do 
this, turn the creature on to its back, and seek for the vent, a transverse 
aperture in the hinder parts. This marks the junction of the body and 
tail. Count at a spot two heads lengths in front of this.)'* 

Haunts ,—It usually frequents low vegetation, selecting a hedgerow 
or tangle of bush, but shows a marked preference for bamboo in locals 
ties where this flourishes. Sometimes it is encountered in grass, and 
Theobald mentions having found one in the caves near Moulmein in 
Lower Burma, and another on limestone rocks on the ground. Mr. 
S. S. Flower * records one coming into a house, and Captain Evans and 
I have known a similar intrusion in Burma whore one was killed 
found lying, along a beam In a native hut having swallowed a sn>all rat. 
Giinthor f mentions it hanging from branches of trees, but I think it is 
more usually to be soon reclining among branches close to the ground 
(say nearer four than eight feet). Mr. Hampton tells me that in captivity 
they spend most of their time on the branches provided for them, and 
seldom descend except at night. During the winter a few retired' 
under blankets, but tho majority remained huddled together on brancheis. 
Whether in grass or in bush its colour harmonises so perfectly with its 
0 n>ironmeni that it is usually not discovered until seen to move. 

Disposkion, —Qiinther X speaking oftlie gonna alludes to their slnggii^ 
liabite, and says they sometimes make no attempt to move out of one’s 
way. Later the same author says: ‘‘When roused these snakes ww 
extremely fierce, striking at everything within their Toaoh.” Mr. 
Gerfaardt in a letter to me writes: “ They are very slidggisb, and idlow 

• 25ool Sue,iKwd., Msy Uik, mB, page m, f Bapt., Brit, p. SSd (ISSS^) 

t n « P* 
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one to tttko them otF the bmh with » stiok.’’ Kussell ^ Bays of one 
brought in to him it looked fresh, and lively, and was very alert, hisBod 
and snapped at everything opposed to it/’ Mr. Hampton says in a 
letter: “ I consider it to be a very sluggish, harmless poisonous snake.” 
He oontinues: “ When a match is struck in front of the cage at night, 
or a lamp !s suddenly brought in front of the cage, they will strike at it. 
They seem to ba very lairdy in captivity; some presented to the Zoolo- 
gioal Society in 1886 by Mr. Bligh of the P. W, 1)., Burma, are still 
alive and well, I liear from two sources/’ Stolicrika says, speaking of 
specimens he had encountered near Moulmoin : All were ^e^y sluggish 
and did not make the slightest attempt to escapo when approached, and 
even allowed themselves to lie removed from the top of the plant. 
Neither did they otfor to bite unless when pressed to tl]e ground witii a 
stick) but when thoroughly aroused they turned round and bit furioubly.” 

Foodi —Its diet consists of small vertebmtes, but bome partiality is 
shown towards mammals. 

Giinther t observes that it feeds on small birds and irogs. Mr. IS. 8. 
Flower t mentions lizards, and Cantor says it preys on small birds ajid 
tree trogs, but occasionally descends to the ground in search of frogs 
and toatls, Mr. Gerhardt writes to me he has only known them out 
musk mis (/.e*., Croaduraa), Major Evans, A.V.D., in a letter to mo 
says he lias known thorn eat a musk rat or shrew, a field mouse, a field 
rat and a lizard (Calotes my^taceuh)^ Mr. Hampton writes to mo: Rats 
are its principal food in captivity,” hut be has known them out a tree 
shrew ( Tupam)^ and on one occasion two moles. When hard up, he says, 
they eat frogs, and he has known a snake {Lytodon fasdatm) to have 
been eaten on two occasions. 1 have records of a musk rat being ingested 
once, also a rut^ and I saw a speoimeti in the Hongkong Mmeuni in the 
act of swallowing a small bird, Mr. Millard writes to me: We find 
them feed readily in confinement on small mts, mice, birds, and lizards.” 

only infommUon 1 pan get ia this direction is iVom 
Mr. Hampton, who produce fropi soven to twelve young at 

a time* I have caatniaed a specimen which oontaineil 11 eggs, 6 in one 
eir$ry and 5 hi the oihen They were immature, shoWiijyj no trace of 
embryos, and were closely packed so that their longest diameters lay 
vertioaUyt^ 

i ^ Indift, p. 

I gwi Oos., m. tUi r w, r. m 
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Striking. —Wlien provoked tofitrikethis viper attaches itself firmly by 
wnipping its tail and Iiinder body round a branch, and then with retract- 
otl head, the foreljody freed, and thrown into a broad S, it thrusts 
vehemoatly forward with open jaw^s us far as tlie straightening of the 
body permits. Mr, Millard in a letter says: “ They always retain a hob! 
of their prey after once striking it.’’ Mr. llamj.jton w^rites to me that in 
captivity they wait until their prey passes beneath them, then strike and 
hold it ill the air until dead, or haul it on to the brancdi and then swallow it. 

Mr. Millard in another letter writes: I cannot find any one whelms 
over heard thorn hiss.” Possibly the hiss is too subdued to attract much 
attention, for Knssell in a passage already quoted montionb tliis snake 
hissing, and (jiinther speaking of the genus fays “ that they vibrate the 
tail, and utter a faint hissing sound.” 

Poison. —Accounts of the virulonco of its poison all agree in ascribing 
to it a dflcid<H]ly foeblo action on man. Gunther ^ speaking of the genus 
says : Numerous cases are on record which sliow that the symptoms 
indicating a general effect on the system were of sliort duration extending 
only over the space of from two to forty-eight liours, and oonfin<Kl to 
vomiting, nansoH and fever. After the pain and sw'elling of the 
bitten member or spot hiivo subsided, the vicinity round the wound be¬ 
comes discolored, mortifies, and is finally thrown off as a black, oirculur 
slough, after which health is speedily rostorwl. The bite of larger 
speoiuieiis from 2 to ^ feet long is more dangerous and has occasionally 
prov(»il fatal.” Nioholsonf says of the genus *4heir bite produces local 
jmiii and swelling, but no toxic symptoms.” 

Hassell t says the peasants who brought it in, affirmed that its power 
of killing extended only to the smaller animals, not to dogs or 
shec]); and that to man its bite caused various disorders, but never death. 
He substantiates this by experiment; a oliioken died, but a dog and a pig, 
though very ill, did not succumb. Mr. Millard told me that the Revd. 
F. Breckman, S.J., wlio is well acquainted witli these snakes, was bitten 
in the finger by one, and suffered very little pain and inconveni¬ 
ence. Major Evans, A.V.D., gives mo three instances in bis knowledge 
where men were bitten, and in all oases they recovered. The Barmans, 
tOOj assured him, when he narrowly escaped being bitten by one in jungle, 
that its bite would not have proved fatal. Mr, Hampton has also 

Kept., Brit. Ind., p. 1184. f Ind. Bnjklio*, pp, J44-6. 

t lad. S«rp., Vol, J, p, U. 
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known oases of men bitten by this snake, but never a death in conse* 
quenoe. On making enquiries at the Civil Hospital in Hongkong in 1{K)1 
I ascertained that no oase of snake bite luid ever been treated in that 
institution, and as this snake is quite one of the commonest in thatlocali* 
ty, this oironmstanoe adds weight to the accuracy of the above remarks, 
.Distribution.-^(a) (Ooograithioal).—Its range of distribution is a large 
one, extending from the Western G-bats of India through Burma, the 
Malay Peninsula (including Siam and Cocdiin China), tlie whole Mala¬ 
yan Archipelago to Southern Oliina and Formosa on the one hand, and 
from the Himalayas through the peninsula of India as fur South as the 
Gauvery river. The most southern record I can find is the Wynad 
(Maclmalley). It is not recorded from Ceylon, and Mr. Ferguson, wdm 
has collected reptiles for fifteen years in Travanoore, writes to me that 
it is unknown in that territory, I can find no record of its occurrence 
in the Nilgiris, Anamallay, and Pulnoys^C 

(i) (Local).—In India it is, I believe, not found in the actual plains, 
except in the Sundorbunds, hut always at some altitude about 1,500 foot 
and upw’ards, and is generally regarded as a hill snake in tlie Peninsula. 
In Burma and Further East it is met with frequently at or near sea 
level, as well as being found in upland regions. 

(c) (Numerical).—Though it cannot bo considered a common snake 
in the sense that the dhdmau (ZtvnmU viueosus) and paddy-field snake 
(Tropidomlus piscator) are, it is by no means uncommon in many 
localities. From Mr, Millard and Mr. Gerlianlt I gather it is plentiful 
on the Western Ghats near Bombay (Karli and Klmndalla), and Mr. 
Millard remarks that though common thereabouts up to the end of 
October, they are not seen after the middle of Novoml^er. Andereon'** 
says: It appears to be a common snake in the tropical valleys below 
Darjeeling, whore it is usually found at an e!e\Txtion of 2 000 feot/^ 
Stolicaka says it appears common in the Khasi Hills and Assam, and 
also near Moulmein in Lower Burmah. He mentions he never observed 
it in the interior of the North-West Himalayas* Mr. Hampton, writing 
from Burma, says he has had scores of them. Out of G94 snakes 
collected by Captain Evans and myself from all parts of Burma in 1899- 
1900, 18 were of this species. Mr. Flower describes it as being fairly 
namerous about Bangkok, and both he and Stollcdca record it as the eom- 
moneat Laohesh in Penang and the Province Wellesley, but say it is rare 
^ Proa 2eo|.ISQ«.»lKa)4«> SSTlir^^H 
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at Singapore, 1 found it a common snake about Hongkong, but it 
appears to bo a rare snake as far north as the Yangiao Valley in China, 
Deuriptian.—Jiostral in contact with 5-7 shields, the sutures moAle 
with the nasals being three to four times those made with the first 
supralabials. Tnternasah one pair, sometimes in contact behind the 
rostral, sometimes separatei! in front by one or two scales. Supra^ 
ocular a single well developed shield each side. Nasal normally un¬ 
divided ; frequently more or less confluent with the first supralabml; 
frequently more or less separated from second supralabial by one or 
more minute intercalary scales. Supraloreals usually single, and not in 
contact with the internasala. Prceocnlars three. The two lowest, 
divergent forwards, bound the loreal pit. Suboculars crescentic, may or 
limy not touch the third eupmlabial, one or two rows of scales between 
it and fourth supralabial. I'emporal smootli or shaped like the carapace 
of a tortoise, never truly keeled. SupralahiaU nine to twelve; the 
second with a groove in the upper half sloping into the loreal pit; 
none touoh the eye. SuhUnguah one pair. Infralabials* —The first form 
a suture behind the mental; first, second, and usually the third also, 
touoh the sublinguals. Scales two heads lengths behind the head 21 
(rarely 20—19); midbody 21 (rarely 28 or 19); two heads lengths in 
front of vent 15 (rarely 17 or 13). Apices very acuminate. Last yow 
much largest. Keels narrow towards tips of Ecales, and present in all the 
rows, except the last, for a variable extent anteriorly. Supracaudals in 
even niunbers of rows, keels faint till lost in the sixes. Ventrals 145~175 
(Boulenger), AwoZ entire. Suhcaudals 58 —75 (Boulenger) divided.^ 
THE COMMON GREEN WHIP8NAKE. 

Dryophis mycteriaans. 

Nearly all the snakes tliat enjoy an arboreal existence are oonspiou- 
ous for their beauty. Their graceful bearing, shapely proportions, and 
the richness and combination of the colours that adorn them combine to 
amply justify their being ranked among the most beautiful of living crea¬ 
tures. 

The common green whipsnake, which may be taken as the type of the 
genus, forms no exception to this rule. In colour and markings it 
very closely resembles the green pit viper, and is on this account rtmwn 
with it in the first plate; however in most other chameteristios tiie 

* StoUsskft !a S, A. B., Bao. Tot. XJPLlXt 1070,3^.217, moansoi with 
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are widely differanfc, and if proper attention i8 directed to the arrangement 
of the shields and scales no confusion of the two is likely to be made* 
Nomndature (a) Scientific, —^The generic name is derived from tlie 
Greek “im/’ a bush, and ^^ophk** snake. The specific designation 
is from the Greek “ mncierizOi* I turn up the nose, and refers to the 
character of its snout, 

(6) j5n7/w^.—“The common green whipsnake is the name it is 
familiarly known by, and is very appropriate. 

(c) Vernacular, -^Iti India it is known by the Ttunils os ‘^k&nkuttee 
pamboo,” meaning eye-poking snake ; and “ pacliai pamboo or 
** green snake/* 

On the Malabar Coast it is called pEohola pfimbu,** which means 
cocoanut leaf snake. In Telegu it is called pasarlka pamou,*’ meaning 
green snake, botla pasarika/* spotted green snake, and “ pastiletti ** 
(Russell), In Ceylon the Binghalese call it “ ehetula’* or ‘‘esgulla** 
which Mr, E, E. Green writes me moans oyeplucker, i,e,f ehe,** 
plural ** es ** «« eye, and ugulanawa ** «» to pluck out. In Burma 
it is known as mywd sein/* «>,, green snake, and myw6 sein mye 
she,** long-tailed green snake, Mr, Flower says it is called ^^nga 
kee-o pah-king-kop ** by the Siamese. Both Burmese and Siamese 
apply these names equally to Dryophu prasinm^ and the Burmese also 
to Coluber ptasinm and Lachem (jraminms* 

Dimensiom, —My largest specimen taped 5 feet 7i inches, but a more 
usual length for adults is between 4 and 5 feet^, Gunther and Theobald 
say it grows to more than 6 feet. Gunther ^ says it appears to remain 
smaller in Ceylon, and mentions 40 inches as the largest measurement 
known to him from that island# Tlio young when bom, according to 
a note by Mr. Ferguson t at Travancore, taped 17 inches, Mr. E, 
B, Green, t however, speaking ot‘ a Ceylon specimen, said that its young 
wefe 850 mm. 18J'') at birth. These measurements seem to 
substantiate Gfinther’s observation, 

BodUy confiyuration,^Tb^ head, which is long and narrow, ends in a 
fleshy pointed snout, and a prominent elevated ridge extends from this 
to ihe eyebrow. The eye, which is set laterally, has also a decided 
indtnatlon forwards. The iris is a beautiftrl bright golden odour 
throughout. The pupil is horisonial and elongate in outline with a 
» SifaJa4.»r»Jrott. t $m, N. H. So«. Jour., Vob X, p.». 
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slight oonstriutioD near its middlo. This bwiaontal outline endows this 
snake with a very remarkable range of vision. The forward setting of 
the eye, together with its elongate pupil, and the pronounced furrow^ 
in the face in front permit an unrestricted range of vision anteriorly, 
and the elongation forward of the pupil also admits of rays of light 
impinging upon the retina from a point far behind the eye, Proxi- 
mahdy 1 estimate the range of vision as extending through an arc 
of 330\ 

The neck is markedly contracted, and the body, which is very slender 
throughout, exhibits a maximum calibre about its middle, and attenuates 
in both directions. It is smaller in its lateral tlmn in its vertical measure¬ 
ment (?>., compressed). The tail tapers very gradually, and is longer 
relatively in this snake and its allies than in any other varieties, 
measuring more than a third of the total length. The whole snake in its 
tenuity of outline resembles the Insb of an English carriage whip ; hence 
its familiar name. 

Colour, —The upper parts of head, body, and tail are bright verdant 
green, the surface of the scales dull. The ridge from the eyebrow to 
the snout is usually pale-greeii or yellow. Under ordinary circum¬ 
stances no other oclouration is apparent, but when under excitement the , 
creature expands its body it brings into view alternate streaks of black 
and white (bluish in young specimens), which are directed obliquely 
downwards and backwards from the vertebral region. These are most 
apparent in the anterior tw^-thirds or so of the body, and upon close 
inspection are seen to be mainly produced by the colour of the skin 
between the soalos ; however the lower borders of the scales themselves 
are also narrowly tipped. A well-defined narruw white or yellow line 
.runs along the entire body flank on the sides of the ventmls, and ends at 
a variable distance along the tail. The ohin and throat are white or 
blue, sometimes mottled yellow to a variable extent, The belly is an 
intensely brilliant green, of a hue distinctly lighter th^n on the back, and 
resembles the delicate shade seen in some freshly opened foliage, such us 
the mango or bamboo. A greenish colour is impart^ to the spirit in 
which the specimen is preserved. Very rarely speoitfiens are met with 
in which the colour is khaki, or olive bfown. Another rare cbipur 
variety is mentioned, and figured by Russell,^ in whtdh the beSy if 
cinereous grey between the flank lines, the rest of the snake being 
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a normal green* I prooureJ one such spooinien some years ago in 
Trlohinopoly. 

Identification. —This simke telongs to a genus oomprising six mem¬ 
bers, all bearing singularly proiiounoed features wbiob readily distinguish 
them from all other snakes. Of these it is only necessary here to 
mention the pupil, which is horizontal in direction. 

A fleshy elongated nasal appendage is peculiar to two only of the 
six, viz., I), injjcterizans and iK pulverulentus, and these are easily 
distinguished, 'fhe former is a common snalie widely distributed, 
green with very rare exceptions, and marked with a white or yellow 
flank lino always; whereas the latter is a rare snake peculiar to Ceylon 
and the Anamallay Hills in Southern India, brown in color, and w^ith 
no flank line. To sum up, any snake w^itb a borizontal pupil, an 
elongated fleshy appendage at tip of snout, and a white or yellow 
flank line must be Dryophis mycterizans. 

HahiU — Hannts. —It may be met with in high grass, but far more 
frequently on buslies, and will climb occasionally to a considerable 
height. I Imve known toddy collectors encounter it among the foliage 
of lofty oocoanut trees in Colombo on more than one occasion. 

Disposition. —It is commonly reputed to be a very gentle snake 
(Boulenger, Flower, etc.,) and Mr. Ferguson^ implies the same thing 
when be says tliat in Travancore it is the only snake the ordinary 
native is not afraid to handle. His next sentence, however, runs as 
follows: “ Boys often bring them in, having first taken the precaution 
to tie up the head in a bundle of rags,*’ and my experience compels 
me to think that the boys fully \indorstand the vicious nature of this 
oreature, I am very familiar with this snake, and hove at the present 
time nearly one dozen specimens in captivity. It is very frequently 
brought in to me alive, and in the manner described by Mr. Ferguson, 
I do not find it, when freshly caught, at all the gentle, docile 
creature I have been taught to believe. When moderately olarmed 
it emits the tongue (Which is a pale yellowish or pinkish organ) 
with closed jaws, keeping it out fora second or two or longer. If 
watched closely the two points are often seen to yibrate tremu¬ 
lously. The tongue is rarely protruded, and retmoW repeatedly in the 
manner so common in other snakes. Whilst the tongue 1|8 maintained 
rigidly protruded in a forward direction the snake rears its head and 
♦ Bo» 4 Wat. Hilt, J'oata., Tel X., p. 6. 
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forebody, and dilateti tbe body so that the black and white interstitial 
skin becomes plainly apparent. If further exited It opens the jaws 
widely, and by a peculiar power widely seiwirates tlie lower jaws, stretch¬ 
ing the intervening skin very considerably, even so much as to double 
the kteml expanse of the floor of the mouth and make it shovel-shaped* 
The tongue is in the mejintiine kept retracted and invisible, but the 
opening of the windpipe is made consj)ioiious by the alternate dilatation 
and contraction of its orifice. Seen under these conditions with head 
retracted and upper botly thrown into sigmoid curves, the snake pre¬ 
sents a most formidable aspect. Even a small specimen will not hesitate 
to bite viciously, and will draw blood as I have occasion to know. I 
have been struck at most vehemently when my face has been opposed 
to the windows of the vivarium, and the act has been repeated 
several times by the same specimen after a lengthy term of cjiptivity* 
Mr, Green says when pressed it will strike out blindly, often in the 
direction of the face of its opponent. Mr, Millard writes to me: It is 

when freshly caught, very fierce and bites freely.’’ It is certainly time 
that in captivity a very few days will serve to materially alter this pugna¬ 
cious spirit in some specimens and then the snake will frequently per¬ 
mit itself to be bandied with impunity* Natives in Imlia and Ceylon 
believe that it strikes at the eyes of persons and cattle ; hence the Tamil 
and Singhalese names for it. This idea has received support froin the 
experience of Mr. Finn,* who, whilst holding two specimens in bis hand, 
was bitten by one which darted at bis eye. Two punctures were sub¬ 
sequently observeil on the upper and one on the lower lidt »nd in rub¬ 
bing bis eye he removed a tooth from the wound in the lower lid* 
Among foliage it Can move with great alacrity, but on the grouxid 
its movements are tardy. At rest it {n always seen lying more or 
less extended on the branches, never coiled like members of the Dtpsadih 
morphus. Its body is so slender and so light by distributing its 
trifling weight, it is capable of moving among the minutest twigs* 

Food .—GUathert says it feeds on birds and Hsards. QreenI says 
it feeds readily ujion young lizards of the genus Caiet^^and Getthmtdm. 
Mr. Millard tells me geckoes, Mood-sucker lizards, sjiarrows, ond mice 
have been eaten by specimens in captivity* I hate known ouo 

« Bspotft^d the doar. Ae. S^. Een., Vol. LXlVXX.t ISSS, pfi. 

t Ef pt. Bril. lad, p. 80 C. 
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oi&ptivity eat a frog, bnt in its native haunts my observations show 
that lizards of the genus Culotes are preferred to any other oreoture. 
Mr. Primrose* mentions a case of oannibalism practised by this snake, 
the victim being Tropidonotm tlolatus. On investigating the dung of 
specimens I have frequently found it contain the scoles of what were 
probably lizards, since no vestige of ventral shields were found <i,nch as 
would result from snakes being ingested. There have been frequently 
fragments of the cases of insects, such as cockroaches, and once I re¬ 
covered a large bhick ant almost intact. After one in capthity had eaten 
a CedoU’x venkolon’ I isolated it, and examined the resultant excrement. 
From this I extracted, by softening the mass in water, the scales of 
the lizard which floated up, and also fragments of insects. In this ease, 
I think, 1 am justified in sup^msing the insect remains to have emanated 
from the alimentary system of the lizanl, as I never saw insects in the 
vivarium. Giinthert and Boulengert mention insects as the food of 
young Drijoplik prasinus, a very closely allied member of the 
genus, and I wonder whether these observations were the result 
of direct experiment, or if conjectured from the examination of the 
dejecta. 

Green§ remarks: “ Its manner of captnring its prey is invariable. 
When a lizard is introduoed into the cage, the snake slowly frees the 
fere part of its body and coils itself in u zigzag fashion. Then, suddenly 
darting forward, it seizes the victim unerringly just behind the head, 
drags it frum its support, and keeps it dangliug witliont shifting its 
hold, hut gradually tightening its grip, until the lizard is snfluoated. 
• * * The snake never commences to swallow its prey until 
all Mgna of life have ceased." The Revd. F. Bertram, S,J., | says : 
“It does not even always wait for its prey to be paralysed before 
eating it." And 1 agree with this remark, though it certainly does 
h(fld on to its irietiiin tiU its straggles are of little av«uL In tins respect 
it differe from the dhaman and cobra, which commence to swallow 
as soon as their prey is seized. When the victim has passed ibrongh the 
jaws, the snake rents Hscdf vertically for nearly or quite half its body 
Itmgth, and then praotises a series of ooniortions during which the 
’"•iMarC a" XV., p. 847’. 
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forebodv is thrown into shallow lateral urnlulations. The curves of 
the umlIllations are rhythmically reversed, anJ by this inancouwo car¬ 
rier) out with much muscular effort the mass is propelled onwanls to 
the stomach in a surjirisin^^ly brief interval of time. 

Breedin(j. —This is one of the very few snakes whose brooding habits 
have bc(m observed. The young are born alive, having previously burst 
their egg envelope within the mother’s abdomen (ovoviviparous). 

Ferguson records one giving birth to twelve young on September 
27tb, 181)1, in the public gardens at Trovandruin in Travancore. It had 
been in cajitivity since June JOth of the sumo year, so that the period of 
gestation was, at tln^ very least, 55) days. 1 suspect it will prove to be 
much longer, for a specimen of an allied sjiecies (Z>. y>m.s7‘/iWA‘) which had 
been received in tlu^ London Zoological (hirdens from Java on the 
15th of August 1885, gave birth to 8 young on January Dth, 1888, hav¬ 
ing had no male (iompanioiiship during this whoh^ poriod.f 

(Tre(m J mentions another instance from (Jeylon when one in captivity 

gave })irth to five young on the Ibth and 17th April 11)03, The fifth, 

hamp<^ro(J by its egg envelope, succumbed two days later. All tlie 

brood sloughed on the eighth day aftor birth. A specimen received by 

Captain Evans and myself from 

Tadoungoo, Lower Burma, on the 

23rd of May 11)00 (with other 

snakes recently oolloctod) contained 

three young with no vestige of egg 

envelope to he discovered within 

the moilier, Evans lias recorded 

,, . . anotlier specimen in this Journal 

Oentition ol Dryophu imjcteraam ^ 

(after Bouleoger) Vol. XVL, p, 161 ), killed (Ran¬ 

goon?) on the 4th May containing 5 young, and Blanford (J. A. S. B., 
Vol. XXXIX., p. 373) mentions a specimen from Korba (Bilaspur 
C. P.) containing 4 large eggs. 

Poison ,—This species for practical purjioses is usually considered to 
be innocuous. It is furnished with grooved fangs situated at the hinder 
extremity of the maxillary. Its bite is reputed to be quite harmless 
to man, as the following quotation will exemplify. The Revd. F. 

# Bom. Nat. MUt. Jour., Vol. X, p. G. 

t P. Z. 8., 188G,i>. 12*. 

J Spolia ZeylanicajToK I, Ft, ll| June 1903^ p. 1. 
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Bertram,’*^ S.J,, records the testimony of a friend of his, who ex¬ 
perimented on himself, ill the following terms:—I hold the fact from 
his own mouth. One day a lively gi'oen snake was brought to him, 
and he was assured that it had not spent its venom in any way 
previously. He put his finger into its mouth, took care to place it 
under the fangs, and then squeezed the jaws together, so as to drive the 
fangs into the flesh. Well, no result followed, not the 

slightest ache of any kind. This substantiates in a very ooncluFivo 
way the experiences of others. However, a sampivallah employed by 
me in Bangalore came to me on the 5th September this year and pro¬ 
duct^ two green whipsnakes, male and female, which ho declared, he bad 
observeti in copula.’’ In capturing them he was viciously bitten on the 
left hand by one of them, Jit about noon that day. At 4 p.m. when I saw 
him the hand and forearm were greatly swollen, and he said felt numb. 
He was in no pain. I saw him again a week later, and he tol 1 me the 
swelling subsided in about two days and that he had felt none the worse 
in his genenU health. Russellf says j Its bite on chickens tried 
repeatedly produced no other effect than pain.” The poison gland is 
rudimentary, and my dissections and observations kad me to believe 
that it is solid like a mammalian salivary gland, and ircnj ablo of storing 
poison. Whatever truth may lie in this assertion, the potency of the 
poison must bo admitted to bo extremely feeble when Greent tsxys that 
young lizards will sometimes take 20 minutes to die in the grasp of its 
jaws, and on such a statement one may reasonably Indieve that the victim 
succumbed to mecjhanicul influences alone, I lately witnessed one ^peoi- 
men in captivity seize and devour a frog. It grasped the frog’s body 
close behind the forolimb, and held on tenaciously in spite of the frog in 
its struggles turning the snake over and over. After more than 20 
minutes the snake began, through the agency of the jaws alone, shifting 
its grasp towards its victim’s snout, and then oommoncod swallowing. 
Thirty-six minutes elapsed before the frog was wbidly swallowed..and it 
was kicking feebly to the end. It has nevertheless been proved that the 
secretion of the parotid (salivary ) gland has toxic properties. Major 
Aloook. I M.S., F.RS,, and Captain Rogers, LM,8., have oonolusively 
demon 8 trat 0 d§ that mice die when injected suboutaneouKly with a saline 

• and *beiF V'0uoin,Trlci»iuopoly, W97, p. ll, 
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oxtrad from this gliuid, and tho)^ sumuptberosultsoftlioiroxperi- 
nunits in tho following words, “JSoonewlio 1ms experimnnlrd with 
minimal hdhal doses of ("oln-a venom can fail to ho struck with the close 
resemhlance of the sym]>tnms c?ansed by it with those recorded in the 
above experiments with the parotid secretion of I/njophis and its Opis- 
thoglyphons allies. 

The gradual quickening of the respiration, the drowsiness and nod¬ 
ding of the head, with jerky recovery every now and then, followed by 
gradually increasing i)aralysis, and a rapid failure of the respirations 
after they have become labouretl in cliaruoter, by convulsions, and tiimlly 
by stoppage of the heart soiiui little time after the Immthing has ceasial, 
form a sequence of events that except for a diff(H*ence in intensity, are 
common to both, jis also is the p>st-mortc'in picture of subcutaneous 
extravasation,'* 

Disirihution : 

(rt) GeiufraphicaL —India, Ceylon, Burma, Siam, 

{h) LocaL —It is essentially an inhabitant of the jduins and low* up¬ 
lands but 1 have records of its occurrence at an altitude above »d,000 ft. 
(Salween, Burma). It frequents gardens and groves in jiopulated 
quarters, as woll as jungles far removed from habitations. 

{c) NumerimL —Its frequency varies much in different localities. It is 
a common snake about Colombo, and a very common one in Travancore 
(Ferguson). It is extremely common about Caimanure, more so 1 think 
than is usual in other Southern Indian jiarts. It was by no means so 
plentiful al)out Trichinopoly. Russell* says ^Hliis snake is very common 
about Vizugiqiatam, and 1 believe, in the (Jircars, as well as in the 
Carnatic.** Sclatert says this snake, liJve many other Southern Indian 
spocios, extends north-\v(!stwards as far as Mount Ahoo in Rajpntaiia/* 
In Burma it is hardly to be considered a common snake. Captain 
Evans and 1 procured 14 specimens out of a total of 694, One was 
found ill Rangoon, and nine others came from other parts of Lower 
Bnrmah, two reached us from Upper Burma, and two from East 
Salween. Mr. Ham])ton writing from Mogok, Upper Burma, says : I 
do not think it is found about here. Its place is taken by 1), prasinusJ^ 
Flower! mentions having seen five specimens from Bangkok, The brown 

• Ind. 8erp., p. 17. 

f Journ. As. Soc. Ben., Vol. LX., Pt. TI, 1891. 
t Proo. Zool. Soc., Loud., 1809, p, 682. 
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variety ia very rare. Werner* mentions one, nnJ Mr. Millard tells me 
the roijeivod ))y the Bombay Natural History Sooioty was recently 
obtiiinoil from Malabar Hill, Bombay. The variety with the ash-grey 
belly is also very rare, 

Desvripiion,—Rostral very narrow, projecting. A furrow above, and 
two laterally on each side. Undersurface slightly arched, and produced 
backwards twice as far as upper. Contact wiih six sliields. InU'vnasals two. 
Suture between them that between the prtefrontals. In (ontact with 
Ist and 2nd supralabials. Pratfronials two. In contact with interim- 
sals, 2nd and 3rd supralabials, praioculars, and frontal. ( 2nd labial only, 
if loreals present, which rarely happens.) Froniah —Length larger 

than supraoculars. Breadth \ each supraocular or less. Contact with 
eight shields ; the supraocular sutures at least three times as large as each 
of the rest. .ParietaU contact wdth one postocular. Nasals single, lateral, 
elongate, pierced at extreme posterior angle I>y a small nostril; in 
contact with one supralahial, ivz,, the first. Loreal absent normally, 
rarely one or tw^o present, Prceoculars ono,t in contact wdth frontal. 
Postocnlars two, small. Temjxmils one normally, rarely two. 

Supralabials normally 8, the 4th divided into one or two up])orand one 
lower part, the 5th only touching the eye. Sometimes ihero are 9, and 
then the 6th only touches the eye. Jnfralahkds .— The first meet behind 
the mental to form a suture about equal to that between the anterior 
siiblinguals ; 4th and 5th largest; 5th pentagonal, 2 or 3 times as broad 
as posterior sublinguala and in contact with two scales behind. Anterior 
sublinguals suhequal to, or rather smaller than, the posterior ; normally 
ill contact with the first 4 infralabials. Posterior siihlingvals have no 
intervening scales; come into contact with the 4tli and 5th infralabials 
normally, —Two heads lengths boliind head 15 ; midbody 15 ; 

two heads lengths before vent 11-9. At both steps, where the scndes reduce 
from 15-13 and 13-11, it is the 5th row above the ventrals that 
disappears, being absorbed into the row above or below. The vertebral 
row is enlarged, and its scales different in shape from the cosfals, wdiich 
are elongate, and set obliquely. The scales of the last row are much the 
largest, those in the superjacent rows have their anterior-superior and 
posterior-inferior borders far the shortest. The scales in all snakes 

♦ Verb. Om. Wien, Vol. XLVI., p. 862. 

t Th« upper divUioni of the 4th supnUftbkl mfty be considered by some as praeoculars, in 
witich case there are two or three. 
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overlap in two direotions, viz,, from above downwards and below 
upwards, but the shape of tlie costals in this genus makes the 
overlapping from below upwards far the more evident* The 
relationship of the vertebral and the last row^ with their oontiguous 
rows roin.iins the same in the W'holo length of the body, but the 
intermeiliate rows alter in a remarkable way, peculiar, 1 believe, to 
this genus. The intermediate rows, 2nd from the ventrals to the 
7 th, when looked at in a transverse direction, are seen to be placed 
one behind the otlior from below^ upwards in the front of the body, 
but this alters, and these rows gradually acquire a contrary relationship 
which i? seen in the middle and posterior parts of the body. The 
thickened linos in figures 1 and 2 are intended to illustrate this point. 
Keels ,—Carination is indistinct, and confined to a few median rows about 
the anal region, the keels being nodulated in character. SupracaudaU 
are in even numbers; four in the middle of the tail. They decrease at 
each sto[) by the fusion of the two uppermost rows on each side. Ven- 
trals 168-20(5 rounded ; if the specimen is laid on its back, barely a por¬ 
tion of the last costal row can be seen on each side simultaneously. Anal 
divided, Subcaudals 127-174, divided. Dentition ,—Maxillary teeth 12-15, 
one or two in the middle much enlarged, fang-like, and followed by an 
interspace, after wliich the teeth are very small; one or two posterior 
grooved fangs, situated below the posterior border of the eye ; mandi¬ 
bular teeth increasing in length to the third or fourth, which is very 
large and fungdike ; the posterior small (Boulenger), Pterygoid about 
sixteen, suboquul, and small. 


ADDENDA. 

Tills paper was written eighteen months ago since wliioh time I have 
acquired information which calls for some additions and modifications. 

1 . Here I follow Boulenger. All horpotologistB have expressed 
very different vi(jw\s with regard to this snake. The fact is the charac¬ 
ters upon which the classification of snakes is based, are very variable 
in this genus, and it is therefore almost impossible to draw bard, and 
fast rules to separate some of the species, and especially this one. 
I think from the specimens I have examined, it is more than likely that 
fioulenger's conception of this species will require further modifioatioiiv 
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As it stands now ho includes under the same title the albolabris, elegans, 
and viridia of Gray; tl\Q gramiiieus^ and ergthrurus, of Giinlher, Cantor, 
and Ther)bald ; and the grammeuSy eryilmiruSy and muiahilis of 
Stoliczka. 

2. Thi shape of the head is variable. There are two distinct forms. 
In one the broadest part is at a point close behind the eyes, behind which 
it decreases so as to resemble the simpe in the genus Dipsadomorphus. 
This form is shown in our plate. In the other the greatest breadth is 
at the angles of the jaws, the head then exhibiting that triangular 
shape which is popularly considered characteristic of a poisonous snake. 
There is no greater fallacy than to suppose a poisonous snake can be 
recognised by the shape of its head. 

3. In the Andamans and Nicobars a very distinot variety occurs, 
in which the prevailing colour is brown. In some of these the hue is 
uniform, in others it is variously mottled, spotted, or barred with darker 
or lighter shades. In this locality the brown specimens are more 
plentiful than the green. 

4. Though these remarks are true of the uniform green specimens 
some modification is required to include all the colour varieties, and 
makes the recognition of the species much more complicated. The 
following points must coexist:—(1) Head covered with small scales 
throughout; (2) Scales in 111 to 23 rows in the middle of the body ; (3) 
Supraocular undivided ; (4) Presence of subooular ; (5) 9 to J2 suprala- 
bials, of which the second in its upper half is furrowed into the loreal pit. 

5. Father Dreckmau once captured a iSimale specimen, which gave 
birth to seven young, while ho held her in his grasp. This is the only 
authentic record I know of to prove that this species is viviparous. One 
youngster of the brood I examined measured 9^ inches. 

6 . Mr, Thurston, the Superintendent of the Madras Museum tells 
me that he once received a specimen from Nollakota in the Nilgiri Hills, 

7* I have since received a specimen 6 feet and | an inch in length. 

I may here remark that the figure of this snake by Frohawk 
in the Enoyoloptedia Brittanioa: and that by Smit in the Fauna of 
British India, Reptilia, Boulanger, 1890, are to my mind purely fanciful 
and inaccurate. The snake does not wrap itself round branches in the 
intricate fashion depicted, at least not in a state of nature. I very 
mueh suspect these drawings were made from museum specimens, and 
amnged thus by the artists who had never se^n them in life. 
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Our plate is from life. Mr. Green piiiiiieJ them from spocM'ineiis 
in the Tjondon Zoological Gardens, and his work is excellent. In figure 
8 the iiifmlabial shields are abnormal. Only 4 (not 5) normally touch 
the anterior sublingual shields, and the 5th (not the 6th) is normally 
the largest of the series. 


{To he continiiecL) 
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NOTES ON 

RHINOCEROSES IN BURMA, 

1(, SONDATCUS AND SlJMATllENSIS. 

BY 

Vkty. Major G. 11. Evans, f.l.s. 

Intbrmiition n^lating to some of the 8{)eoies of Asiatic Rhinoceroses 
in the various works 1 have (sonsulted api)ears very incomplete. In 
order to add to it, it is desimble on the part of those who have any 
aoquainhinoo, however small, with these animals or their habits to plac(^ 
such on record. Though I consider, 1 have not had the luck in shoot¬ 
ing thorn that I deserve, hunting them has afforded me an opportunity 
of learning a little of their habits. 

There are in Burma two species for certain, viz.^ the larger and 
single-horned variety of the Burinuns, lU sondaimsy Kyan-hsiu or 
Pyan-hsin ((dephant-rliinoceros) and the lessor double-horned, li, mrna- 
trensisy Kyan, On the authority of the late Dr. Mason, Kyan is the 
generic term in Burma for a rhinoceros, signifying “ to be firm in 
structure and mind,’’ They are known to the Karens as Ta-do or 
Ta-do-khaw, and to the Shans as Sawon. 

Both species may occasionally be met with inhabiting the sumo stretch 
of country and visiting the same pools or wallows. Burmans and 
Karons, as a rule, with the exception perhaps of the hunters, are much 
afraid of these animals, and this is perhaps not to he wondered at if we 
hear in mind the very fero<nous character attributed to them. They 
are said to attack human beings without provocation, and to be most 
vindictive and persevering in their pursuit of the object of their anger ; 
they do not fear elephants or tigers. Furthermore they are credited 
with not only stamping out hut even devouring fire, and rushing in the 
direction of any noise they may hear, A record such as above should 
inspire awe in anyone believing the stories. I cannot learn anything 
as to how the idea of their distasto for fire arose ; it is certain, however, 
that it is a story very generally accepted by the Burmans, That 
they are unsuccessful in keeping down forest fires about their 
haunts would by these people be attributed to the fact of their 
numerical weakness. Burmese and Karen hunters, who in days 
gone by had some experience in hunting rhino, appear to bo unanimous 
in considering them dangerous animals, and especially so when wounded. 
This has also been the experience of two or three Europeans over here. 
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Though in exceptional oases an individual may be of a vioiouB 
temperainont and inclined to be troublesomo without provocation, or 
to charge when suddenly disturbed, ttvS when lying down (as many 
kinds of animals may do), my small oxperionoo tends to make me 
believe that a rhinoceros is as anxious to preserve a whole hide as 
most other boasts. I have more than once in dense cover been closer 
than I really liked without being able to obtain ii reasonable shot, the 
animal knowing lui was being hunted. So far I have not had one 
turn on me, for which I am not sorry, not liaving the smallest desire 
that one should do so as I have learned that how’^ever ungainly and 
aw'kward their appearance may be it is a pure fallacy to consider them 
wanting in agility. On the contrary they are astonishingly agile. 
When wounded, if the assailant be in view and the animal not too sick 
he may charge, and he is, as I have remarked, an active and dangerous 
boast and what is worse requires some stopping. I have only heard 
of a couple of instances in which unwounded animals have given 
trouble. On one occasion two rhino hold up a party of survey coolies 
in the course of their work, and on the other a rhino chased a gun 
bearer or hunter who managed to climb a tree, but had not got far 
enough up before the rhino overtook him and was able to give him 
a bite as well as afford him a hoist up. The Bunnaiis state that in 
attacking, these brutes use their incisors freely, also the horn, and finish 
up by trampling on their ailversary. 

Mason in his work on Burma, Volume 1, page 451, writes thus;— 

‘‘ The common single horned rhinoceros is very abundant. Though 
often seen on the uninhabited banks of large rivers as the Tenasserim 
they are fond of ranging the mountains, and I have frequently met 
with thoir w^allowing places on the banks of mountain streams two or 
three thousand feet above the plains.” 

During the past twenty years at least, and in spite of most guns 
having boon withdrawn, I do not think anyone in the province w^ould 
consider either species abundant or common, or even moderately so 
anywhere. If they are still so it must be in tracts most inaccessible 
and little visited by Etxropeans, It is probable that, confining them¬ 
selves as they otten do to looalizeil areas, four to six animals or oven 
a couple wandering over such, by crossing and recrossing, would make 
numerous tracks in many directions and this, taken in conjunction with 
-the fact that in such areas pools and wallows would be met with whieh' 
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they had entered, might without due consideration lead to the 
impression that rhinoceroses are abundant. 

I believe, however, that in the aggregate there is a fair number of 
animals soattered over the country. So far I am under the impression 
that R. sumatremk is the more common. 

During a residence of soveral years I can only recollect some eight 
or nine specimens of R, sumatrensis and two of R. sondaiem being 
shot by European sportsmen. This cannot be said to be a large 
number if we consider the many Europeans who tour about the country 
on duty, prospecting, or in search of heavy game. In several instances 
the specimens of sumairenm were come on unexpectedly, /,<?., the 
lucky individuals who were on the march or in pursuit of other game 
were unaware that rhino wore to be found anywhere in their prox¬ 
imity. Some experience of the class of country they are most likely 
to he found in, leads me to the belief that as far as their pursuit goes, 
they are likely to enjoy immunity from annoyance, except from a few 
of the more ardent sportsmen. 

Distrilmtion .—They are to be met with in certain areas of the hilly 
tracts in Upper and several of those in Lower Burma. 

Habits ,—Both species in this country show a decided preference for 
hilly tracts and even mountainous country. I have mot with tracks of 
both varieties at oonsidenible elevations, especially in places infrequent¬ 
ly visited by men. They appear to be of a restless disposition and at 
times given to wandering a distance from their accustomed haunts. In 
the hot season they are invariably found in hilly or mountainous 
country, by no means necessarily well wooded, but where shade is 
sufficient. They rarely range &r from the perennial streams in which 
there are usually numerous pools of cool water and abundant shade. 
Those streams with rocky and shingly bods are preferred. The feeder 
streams or gullies are also worth visiting. They are extremely partial to 
water, and enter the pools during the night and also visit them during 
the heat of the day. In suitable places there are regular mud baths or 
wallows, some large and patronized by elephants, etc., and others much 
smaller. They evidently enjoy rolling in wet mud as much as buffaloes 
and hogs do. They visit the pools singly or may be found two together, 
usually a bull and cow. The night, early morning and evening is spent 
wandering about grazing, etc., and during the day they lie up in shade 
on the hillsides or on the top of the ridges above the streams. 

4 
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In th <3 oool weather they niay wander a good deal as also during the 
rains, ranging along the ridges and visiting the head waters of streams^ 
During the rainy season R, swnatrmsis certainly tours through the 
lower-lying country, as their tracks are to be met with within, in some 
places, thr(5o or four miles off the railway. They do not, I think, remain 
for any length of time, but come down only in search of particular 
kinds of fodder not obtainable at other times. 

With regard to the nature of their food I am inclined to think that 
these rhinooeros<^ are not great grass-feeders, but prefer to browse on 
leaves, twigs, shoots, etc., and they seem very partial to fruits. 

In the dry season the stomach generally contains wild mangoes, figs, 
Cieea macrooar pa, loaves of trees and bamboo leaves. The fruit or 
leaves, etc., of the following are miten by these animals, viz ,,—the fruit 
of the ‘ Myauk-tanyet ’ {Parhia insujnh, Kurz). The figs of the * Sin- 
tha-hjjan* and ‘ Tliadipan, * whioh I find to be Ficrts roxburgliii and F. 
fflomerata^ but I had doubts os to the Burmans being correct as I liave 
heard these names applied to other trees of this natural order. One 
point may afford a clue to the species and that is the size of the fruit, 
which is as largo as an ordinary apple. The fallen fruit of the Cicca 
macrocarpa^ * Zihyu’; Careya arhoreck, ‘ Ban-»bwe*; Sandarmm indioumf 
‘ Thit-to,^ and also that of the ‘ Byu/ Dilknia pulcherrima* llie 
leaves, twigs, etc., of the Castanopm diversifolia and tribvlotdes (Kurz), 
Toddalia aculeata (Kurz) * Kyan-sa* or ^ Pyan-sa' (lit. rhinooerofs- 
food), ‘Satsha ' of which Kurz mentions the Boehmeria hamdiemiana^ 
Saroaohlamyg pidcherrima, Trema orimtodk and Maoutia puya. The 
^ Ta-bu ’ or ^ Ta-mu/ IJarrmnia bennetn and Sonneratia ucida» The 
twigs, shoots and leaves of the bamboo are also freely partaken of, no 
doubt those of the most plentiful variety of bamboo growing in their 
haunts. That found in the stomachs of two animals was that of the 
‘ Kayen-wa/ Melocanna hamhusoiden (bacci/era). They are undoubtedly 
partial to this bamboo, and to some extent looolities in whioh it grows* 
It is a peculiar and graceful bamboo, grows singly and lo a height of 
fifty feet and over. Each shoot comes np more or less equidistant from 
its neighbours, and this regularity causes a * Kayen-wa^ ^ 

resemble a plantation. 

Their moat acute sense appears to be that of smell, and, I think, they 
rely much more on it than sight or hearing. Making a certain amount 
of noise, walking through the jangle, will not always disturb thorn, wd 
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they assuredly are not very quick of sight, but the faintest puff of wind 
is more than enough. 

The habit of depositing its ordure in one place as attributed to the 
African species and /i. indicus^ does not Hp})ly to those rhinoceroses, that 
is, if it is understood to mean that this is a place repeatedly visited for 
that j)urpo8e. Small heaps or mounds, i)erliaps the droppings of a week, 
may be found on the hillsides, where they lie up daily. But as a geiuaral 
rule I do not think they can be at all particular in the matter, as one 
habitually finds single droppings on their tracks on the siiles of hills, 
ridges, eki., and an abundance of them scattered about in the beils of 
streams. If the pools in which they lie be disturl)ed one has rapid 
olfactory evidence that they contain more than a small quantity of their 
droppings. In appearance they are much the same as that of an 
elephant. 

Burmans and others could afford no information of value as to the 
period of gestation, 1 have only twice come on the tracks of young 
rhinoceroses evidently at heel, and these in January. 

Perhaps the most interesting feature about these creatures is the 
astounding way in which they ascend and descend the steej^est of hill¬ 
sides. In fact the steeper the gradient the more it would appear to 
appeal to them. As for many of the descents into the beds of streams, 
they are quite in the nature of slides. Fora human being, certainly, a 
leather seat would be of greater help to him than anything else. It is 
equally surprising how they ever manage to climb over some of the 
rocky places one meets with, yet they do. They are the most 
difiSoult animals I have ever attempted to follow, I tliuu^t serow 
and goral quite fmd enough, but rhinoceros, I think, can give them 
points. 

The Bummns attribute their agility to the fact of their possessing 
three large iseparate claws or hoofs. In descending, only the centre one 
is in use, the lateral ones being employed as brakes. Going over rooks, 
ledges, etc., one or more toes may be employed. One thing is certain, 
that Karens and Burmans are as much astonished as we are at the 
way they get over seemingly impossible groundL 

As regards dentition, in the sikuUs I have seen it is quite as irregular 
as has been noted by various observers. 

Tkt <mly souid I have beard k a kind of gnint or ratlier a short 
Uowing iMmnd. I heard a ibis noise when 
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eviJontly surprised in cover. He heard us and bad not got the wind. 
On being hit, unless killed outright, they usually grunt, and idso do so 
while charging. Burman hunters say that rhinoceroses are very ten¬ 
acious of life after being wounded. No doubt with the weapons they 
used on them they were so ; the wonder is they killed them at all. As 
with any other kind of game, I do not think any one has a right to press 
trigger unless he has a reasonable shot, giving a fair chance of bagging 
the animal. 

Pa ('€,—When disturbed they set off at a smart gallop making a great 
deal of noise by rushing through all minor obstructions and as a rule 
making more noise than a solitary elephant. Following up immediate¬ 
ly is generally of little use as after being disturbed they usually travel 
a long distance and koop a sharp look-out. It is therefore, as a rule, 
bettor to give up the hunt and take up the tracks at dawn on the follow¬ 
ing morning. 

The track of a rhinoceros is unmistakable. The presence of the 
impress of three claw m irks is sufficient, that of somlaicm differing only 
from sumairensis In size. 

I have heard it said and believe it is recorded that rhinoceroses cannot 
swim. In common with many popular ideas it is a pure fallacy. They 
swim well, crossing rivers, etc., when they desire to do so. I re¬ 
member an instance in which one was killed while croseing the Tenaaserim. 

It is unnecessary to enter into a description of these animals as this 
may he found in various hooks on Natural History. 

Burmans and Chinamen place a very high ^*alue on the horns and 
blood of rhinoceroses as medicinal articles. Wherein their virtues as 
drugs lie I do not know, but they are supposed to be most potent, es¬ 
pecially in all diseases not yielding to ordinary drugs. I expect their 
fictitious powers are derived from the fact that, like the milk of a tigress 
or liver of crocodile and such other materials, they are not easily 
get-at-able nor always at hand to include in prescriptions. The local 
doctor, in the event of his patient doing badly, can always save his 
reputation by claiming that if he had some of these potent remedies 
he could still effect a cure. 

After hitting a rhinoceros, if he is considered to be Mn extremis ^ the 
tracker and any followers are down on him like vultures, the first thing, 
an all important business, being to ping any bullet holes in order to 
save ns muob blood as possible^ If any be esoaping rapidly firom ^ 
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wound a bamboo is there reaJy to receive it. Any blood that is on 
the ground and lost, occasions some grief. 

The blood is carried in lengths of bowel and thoroughly dried over a 
fire 80 as to resemble those queer articles of diet popularly known ns 
‘ black puddings It is sold at the rate of u rupee for every rupee 
in weight. 

The flesh of these animals is said by Burmans, etc., to be very good. 
A friend of mine declares it is so and that the liver is perhaps better 
than that of some other animals. I have not tried any myself being 
contented with ordinary fare. 

MeasuremfitiU of R. SUMATBBNSIS— 


Height at shoulder (between uprights) . 52^" 

Length nose to dock .... 98^^ 

Girth behind shoulder.85*^, 86'^ 

Tail (docked) . 13f 

Girth fore«arm ,, .. 28^^' 

Length of head ..... 32'' 

Length of ears... 7^" 

Length of anterior horn.. 

Length of posterior horn... 

Measurements of skull, not taken. 


Measurefnents of R. S0MATBHNSIS — Female^ 

I have recorded In Volume XVI., No, 1, page 160, of this Journal. 
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THE ORCHIDS OP THE BOMBAY PRESIDENCY. 

BY 

G. A. GaMMIB, F.L.B. 

Part 11., (With Putb 1.) 

( Caniinued from page 433 o f this Volume,) 

The first step towards the identification of an orchid is to refer it to 
its tribe* and the second is to find out the genus to which it belongs. 

It is usual to subdivide these trilms again into subtribes, but as the 
number of genera represented in Bombay is small and as such a com¬ 
plexity of detail would probably repel a learner, it will suffice to discuss 
the genera under trilw^s only. 

The first tribe Epidendrem is well represented, and the genera com¬ 
prised witliin it may bo shortly summarized as follows:— 

* PolUnia 4, not appendaged. 

1. Obhbonia.—S mall tufted epiphytes with thick two-ranked leaves. 
Flowers minute, in very dense round spikes like rats* tails. 

2. Miorostylis. —Terrestrial. Leaves rather broad and thin. 

Flowers small, reversed, Up fan-shaped. 

3. Liparis. —Terrestrial, Raceme stout or slender, lip broadly and 
inversely heart-shaped. 

4. Dendrobium. —Containing plants of varying habit and best dis¬ 
cussed under sections. 

Section I,— Cadetia. Stems branched, pendulous, bearing a series of 
single-leaved pseudobulbs and small white flowers in clusters of 2 or 3. 

Section II.— Stachyohium, 

(a) Small plants with crowded, ovoid pseudobulbs, fiotoers small, in 
racemes. 

{h) Larger plants with long, cylindrical, leafy stems, flowers larger 
and more numerous in the racemes. 

(r) Stems slender, excessively branched, flowers small, white. 

Section III,— Eudendrohmn^ Stems tufted ; flowers pink or yellow 
in short racemes or in pairs from the joints of the leafless stems, 

5. Bulbophyllum.—E piphyte, Rhizome creeping, bearing one* 
leaved, ovoid pseudobulbs, racemes moderately dense, flower yellow 
with brown Up. 

6. CiRRHOPBTALtJM.—Epiphyte. Rhizome bearing, globose, one¬ 

leaved pseudobulhs, flowers radiating in an umbel, lateral sepals very 
long* ; 
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7. Trxab.—E piphyte. Rhizome oreeping, l)earing small psendo* 
hiilbs, jlov}ers small, solitary. 

^ * FoUinia t*, not appendaged. 

8. Eria.—P lant-s of varying habit groui>ed in the following 
seotions :— 

Section 1.— Porpa^r, Small plants with depressed, crowded j)seTido- 
bulbs, clothed in a network of fibres. Fhxcers 1 to 3, sessile on tho 
top of the p«en<lohnlb. 

Section II.— Conchulfurn, Small species as above. Flowers solitary 
or in a short raceme from the top of the pseudobnlb. 

Section III.— Brtfohium, Also a small species. Psexidohnlhs olus-n 
tored, depress<5d. Spikes 1 to 3 inches long, many-flowered. 

Section IV.— Hymeneria. Pseudobulhs long^ thick. Racemes from 
amongst the leaves. 

^ * Pollinia 8, cohering in fours by granular appendages. 

9. Phajus.—E piphyte, tufted. Leaves two-ranked, thin, deciduous ; 
flowers showy, in dense terminal heads. 

# # # # Pollinia 4, connected by an appendage, 

10. JosBPHiA.--Epiphyte, stemless and tufted. Leaves radical, 
leathery. Flowers very small, in jianicles. 

11. Pholidota,— Rhizome creeping, Fseudobulbs large, with single 
leaves. Racemes long, pendulous, hearing prominent and closely set 
brownish, two-ranked bracts, 

Deseriptions of ike plafUs belonging to the tribe Fpidendrea>,^lViilo 99 other¬ 
wise mentioned these have hei^n taken from living examples^ The paragraphs 
placed within brackets and signed with the initials K. B. K. are from notes 
supplied by Lieutenant-Colonel Kirtikar, I,M.8. (retired). ] 

1. OBEIiONlA. 

FleAy epiphytes, asually growin,^ in clusters on the trunks of trees. 
Leaves laterally oompresseJ, few, two-ranked, crowde<l, green or brown 
in colour, sword or slightly sUfkle-sbaped, thickest in the middle and 
near the base, thinning upwards and also towards the margins. 
Flowere very minute in dense cyh'ndrical spikes, sepals subequal, petals 
smaller, lip 2 to 4 lobed, column very short, pollinia 4, waxy. 

Small plants. 

TJp with 3 distinct lobes ... ... ... l. 0. reeurva. 

almost oblong ... . ... 2. O./aleoneri. 

Lavi^r plant. 

faraader than long, midlobe bifid or trifid. 8, 0. platycaulom 
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1. Obhronia BKOURVA, FI. Br. Ind. V. 680; Dula;. and 

Gibs, p. 260. 

SometimftB very iiiinnie and seldom more than 2 or 8 inches Inghj 
including the infloresoenoe, learns oblong, lanceolate acuminate green, 
peduncle short, brads entire, flowers minute, yellowsh red, lip minutely 
gashed on the margin, latenil 1 oIk>« distinct rounded mid lobe bifid sinus 
usually narrow. 

DiBlributiou .—Throughout the whole of the Ghats and Konkan. Flowers in 
the dry season. 

2 . Obrronu falcokbbt, Hook.f, FI Br. Ind. V. 678. 

A slightly larger plant than the above btif similar in appearance, 
brads slightly toothed, flowers yellowish, lip invei*sely heart-shaped, 
oblong, margins entire, lateral lobes almost obsolete, midlobe with two 
small, incurved, w'ell separated divisions leaving a broad sinus^ 

Diutrihutlon ,—This plant may bo plentiful in the Konkan, but it has only 
been received from W. S, Millard, who obtained it from Knlyan in flower in 
September. It is also recorded from the Tropical Himalaya, Kumaou, Dohra 
Dan, Behar and Ohutia Nagpur. 

3. Obhbonia platycaulon, Wighi, FI. Br. Ind. V. 682. 

Leaves narrowly sword-shaped acute, 6 to 10 inches long; peduncle 
broad flat joined to a hmf to the top, spike 3 to 5 inches long, stmight 
brads broad obtuse, gashed on the margins, sheathing the sessile ovary 
flowers inch in diam der, narrow, lip broader than long, with 

broad, rounded lateral lobes and a very short bifid or trifld terminal one. 

This species is unknown to me and the description has been taken from the 
Flora of British India. 

Its distribution is said io be from the Konkan to the Nilgiris and Fulneys. ’ 

Dalzell and Gibson, Bombay Flora, page 260, describe Oberoria Xiindleyana, 
Wight, as growing on trees on the Ghats. 1 heir description is not referred to in 
the Flora of India, and 1 do not know the plant. There is still another large 
species to be described. It is rare on the Kanara Ghats and my spe0iinen9« 
notes and drawing wore unfortunately lost when the Herbarittm of the 
College of Science was destroyed by fire some years ago, 

2. MIOROSTYLIB. 

A terrestrial plant. Stem elongate, with 8 to 5, mmbnmoue, 
ovate acute leaves with sheathing stalks* Blowers femall, in ternifaial 
racemes, sepals and petals spreading, Up flat, produced upwards iatti 
pointed auricles, column very short, with ehort spreading atma'. 
peilmia 4. 
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1. MtCR08Ttj.i8 RHKHDit, Wirfht. FI Br, Ind. V. 690 ; Dalz, and 
Gibs., p. 260. 

Stem 6 inches high, stout, leaves usually sufFu>secl with brown, 
5 to 7 nerved, pleated, stalk up to 3 inches long, blade from 3 to 7 by 
1 to 3 inches, base often unequal, raceme slender^ hrarts lanceolate, 
deflexed, flowers fragrant, greenish yellow or purple, lip kidney or fan- 
slmped, finely toothed all round the margin, 

Df6tribuiion.---Oommon throughout the Ghats, more especially southwardr. 
Flowers appear from June to August. Birdwood remarks that this plant is 
very like a Plantago. 

3, LIPARI8. 

Terrestrial or epiphytic. Leaves membranous, base sheathing, floicers 
small, column long, jmllinia 4, 

1 . Liparis dalzkllh Hook.f, FI. Br. Ind„ V. 698. 

Stem 4 inches long, as thick as the thumb. Leaves 2 to 3, sessile 
elliptic ovate acute. Raceme stout, hracis lanceolate, flowers inch 
in diameter, sepals 5 nerved, obtuse, lateral folcately oblong, 
dorsal large, linear oblong. Up broadly inversely cordate, fleshy, 
dark purple, base bituberoulato, column stout, incurved, wings rounded. 

DUtribution. —South Konkan {Dalxell) according to Sir J. 1). Hooker, from 
whom the description is taken. The plant is unknown to me and it is included 
by Woodrow in his list with this citation only. 

2. Liparis (paradoxa, Rekhb.fl) FI, Br. Ind., V. 697. 

Pseudolndh ovoid, inch long, invested y>nih loose slieaths on the 

narrow neck. Leaves 2, leathery, scjssile, ovate-lanceolate, acute, four 
by two inches, multicostate. Raceme about 8 inches high, rachu 
quadrangular, angles slightly winged, bracts linear lunoeolate, ft inch 
long, strongly reflexed, flowers i inch long, thinly scattered on 
the upper half of the rachis, green with a yellow tinge, dorscd sepal 
oblong lunoeolate, margins strongly recurved, lateral gubequal and 
similar to dorsal, petals as long as sepals, linear, margins strongly 
recurved, lip green oboordate, bituberculate at base and channelled on 
the disk, margins slightly orenulate, column incurved with narrow 
wing^ 

Oolleoted in flower on the Belgaiim and North Kanara Obata 
in August, by Mr. T. J. Spooner, who kindly com^municated Hvbig apeoimens 
tie me, Having no means of emuparisqn X am at present quite unoertain as to 
Wh4t; imma this plant 
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4. DENDROBIUM. 

Epiphytes, Stems elongate. Floiters in racemes, sepals subeqnal, 
the lateral connected obliquely with the foot of the column and forming 
with it a sao ; lip contracted at the base, side lobes usually embnicing 
the column which is bhort, poUinta 4, a combined pair in each 
cell. 

Section I— Cadetia (olmructer given in list of genera). 

white,/i/? yellow ... ... ...1. D.macraei. 

Section IL— Stachyobium. 

(a) Sepals and petals white, Up pink with 

dark red veins . .7>. mkrobulbon. 

Sepals and petals white, lip yellowish 

green ... .3. 1). mabelee. 

(b) greenish yellow ... ...4. D, chlorops. 

Flowers white, suffused with rose ,,.5. D, harbatulum* 

(c) FWm white ... ... ... 6 . JK herbaceum* 

Section III.— Eudendrohium. 

Sepals and petals yellow. Up with purple 
nerves and thick, soft, hairs ... ...7. 7>. maerostachyum. 

Flowers waxy, shining rose colour, Up 

yellow . ...8. JP. orepidatum. 

Differing from above in the sepals, petals and lip being equal and 
similar in colour, i). crepidatum^ var. amta. 

Section I.— Cadetia. 

1. DBNDKomuM MAOBAHI, Lindh—SU Bf. Ind., V. 714; Dak. and 
Gibs., p. 260. 

Pseudohulbs spindle shaped, leaves leathery, sessile, oblong obtuse* 
Flowers reversed about f inch long, sepals and petals white spreading, 
linear lanceolate acute, Up yellow with pink sitffusiou, lateral lobes 
obtuse, midlobe with two diverging crisped lobules, disk between the 
side lobes with two fleshy crests. 

Flowers from May onwards to the end of August. 

Uoramon on the Belgeum and Kanara Ohets. Oeonrt also 
in ike Btkkim, Himalaya, Kbasia Hills, Kilgiris, Ceylon and Java. 

It foroEHi large masees on the branches of trees and the small white flowkipaf 
owing to thair ps)3iUoa a!j the very bisas of the leaves, ofM eieime 
vation* 
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Section II,— Stachyobhtm, 

(a) Small plants with crowded ovoid pseudobullw, flowers small, in 
Taoemes. 

2. Dkndrobium MiOBOBULBON, A. Rich., FI. Br. Ind,, V. 716; Dalz. 
and Gibs., p. 261; D, crispum, Dalz. in Hook. Journ. Bot. IV., 

p. 111. 

Pseudohvlhs small, crowded, ovoid, covered with a network of fibres 
formed by decaying leaves. Leaves quickly falling away, when present 
one or two from the top of the pseudobulb, linear oblong aouto, 2 to 
3 inches long. Racetne erect, 1 to 2 inches long, with usually 4 to 8 
flowers, hmcts small, flowers about ^ inch in diameter, sepals 
and petals white, Up pink with dark rod veins, midlobe orenulate, 
suborbioular, lateral almost entire. 

Distnhution. —A comaion small plant throughout the Ghats and Konkan, 
growing on many species of trees and shrubs. Daleell and Gibron say that it 
flowers iu July and August. 1 have only iound the flowers throughout the 
oold weather from December to March, 

3. Dbndbobiuh HABBL£, n. »p. 

Psewlohulbs small, tufted, two jointed, oval, ^ inch long or as 
much us four jointed and 1^ inch long, joints clothed with large equi- 
tant papery scales which decay, leaving their nerves as a net work 
of fibres. Leaves 2, teriniiial, caducous, linear oblong, 3 inches long, 
moderately firm. Raceme half as long again as the leaves and 
rising from between them ; flowers i inch in diameter, semipatent, 
reversed, 8 to 4 or more, terminal, peduncle slender, bracteate at base 
and towards the middle, pedicels with short bracts, ^ inch long includ¬ 
ing the ovary, sepals white, sub-folcate, upper narrower than the two 
lateral which are produced at the base into a short, conical, incurved 
»pnr, petals white, oblanoeolate, equalling the upper sepal, lip yellowish- 
green, with fiiint rose blotohes and streaks, hinged on the extremity 
of the column foot, compressed loaato ip outline, slightly 8-lobed, 
kteial lobes shallow, rounded, entire, terminal equalling half the whole 
length <rf the lip, subquadrate, enuirginate, margins crinite with two 
itows of irregular, thick, white hairs, disk with u obannelied ridge which 
fs firee and bibbed at the end, extending as for as the lateral lobes. 

A Snuil plant loeaUy eommon on the brenehM of trees and ibrCbt on the 
idiKie and probably extendiag htto KanaiEa. 

, •iheissti* dnrfaig the taonth of Ootobw. 
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(6) Large plants with long, qylindrical, leafy stems, fioweta larger 
and more numerous in the raoemes* 

4. Dhbtdrobium ohlorops, LindU ^ FL Br. Ind,, V. 719 ; Dal«. 

and Gibs*, p. 261* 

Sterns up to 18 inches long» usually rather slender, leavfn on first 
year's shoots, oblong lanceolate, up to 4 inches long, second year's 
shoots leafless and flower bearing* Macem^s lateral and terminal, many 
flowered, hracU small, greenish-yellow, about f inches long, 

sepals oblong, pet,aU obvntc, spur short, incurved, lip flat, »i<le lobes 
inmleratoly small, rounded, midlobe subquadrate, disk with a ohunnelled 
ridge between the lateral lobes and with a hairy surfiioe as far as the 
centre of tlie midlobe. 

DittribuUon ,—Throughout the Ghats and the Konkan towards the south. 
Flowers appear in the cold season. 

Plate 1. Fig* 1. Plant with leaves, Fig:^ 2. Upper part of 
flowering plant. Fig, 3. Lip enlarged, 

[1. DsndroUum ehlorops, LindL — 

This plant has no native name in the Kookans, But on the Malabar Coast 
it is oalled MAr^var. Neither Graham nor Nimmo seem to have found it in 
the Konkins, but Dalsell and Gibson desoribe it in their Bombay Flora. Mr* 
H. M. Birdwood has found it at Matheran. In the Thana BiSiriot I have 
found It growing»,on branches of mango trees in the rainy season. DaUell and 
Gibson say that the plant flowers in the cold weather, they give its synonyna 
thus; —B, ffetfmanum, Wight Je. 909 ? ** The query is Dalsell and Gibson's 
own. la a manuscript pencil note General Julitis Hobson, in his interleaved 
copy of DalseU and Gibson's Bombay Flora now in my possession, says in ri^ljr 
to the queryNo, I think not. " General Hobson's remark is made from 
personal observation. He, as Major Hobson, was for a long time employed in 
the Burvey Department in the Bombay Presidency in the early sixties of the last 
century. He was a keen botanist, and a careful colleoior and preserver of plants. 
His sketches of plants or parts of plants wherever made in his interleaved copy 
of B. and G.'s Bombay Flora are accurate, original and from nature, Bt. 
Balgado says that it is very common in {Savantwadi and Goa. It grows in 
cool places. 

Williams describes it as a ** very pretty flowering species prodneing pale 
nankin flowers having the base of the lip of a bright pea-green. The flowers 
last a considerable time in bloom.*' (Orohid-Growem* Manual, p, 329. 
seventh, t894 ) I may add that the meaning of Ifmddiredlour or cidctif 

in dyeing, is the (diade of buif obtained from iron salts. As seen by msii te 
*|fhana, th^ peMs of the flowers are sometimes emin«oolo|(jinid. When IvSt^ 
they have an evanescent slight smeU of the Bn^Mi Frimrese of JBeasdin^ 
fldU fame. > 
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Nairno notes thus:—“ Flowers variable in size and colour (Hooker). I 
venture to say that Hooker’s description, as given at page 710, Tol. V., Flora 
Ur. Ind,, is not safficiont for the purpose of identifying the plant. This pro¬ 
bably was duo to Sir Joseph Hooker having written his description from a dry 
Herbarium specimen or specimens, and not direct from nature. Kheede attri¬ 
butes medicinal properties to this plant whicdi are worth quoting, though I 
have no personal experience of them. They are translated from Latin for tbo 
reader as follows :—* The entire plant, recently gathered, chiefly its juice, when 
given internally, cures all kinds of stomach-aches and colic, excites bile and 
acts as a laxative to the intestines.* ** This plant was first identified for me by 
Mr. M. C. 'rumor of Bombay. The plate is from ray collection. K. 11. K.] 

( 1\) he continued.) 
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THJ5 COMMON BUTTEKFLIES OF THE PLAINS 
OF INDIA. 

By L. C. H. Young, b.a., f.k.s., f.z.s. 

With Plate h 

PaBT I.—iNTnODXJOTOKY. 

The object of this series of article? on the eoniinon butterflies of 
India is to oiutonrugo those who have a genuine desire to collect insects, 
but are deterred from doing so citlier from tlie want of any handbook 
from which they could name their captures, or from their inability to 
understand the s(uentific tecliniculities in the literature to which they 
already have accjess. 

It is hoped that liaving once named their early captures they will bo 
encouraged to go on collecting on a larger scale. 

At the sumo time, as the mere identification of speoimons from 
coloured plates would leave a collector praoticully as ignorant as when 
he started, and it being moreover impossible to illustrate all the species 
he would be likely to meet even in one season, it is advisable to describe 
simply the general structure of butterflies on the variations of which 
all classification, arrangement, and ultimately, nomenclature is based. 

A butterfly is divided structurally into three parts : the Head, Thorax 
and Abdomen. 

The Head supports the following paired organs :—(l) the eyes, 

(2) the antenna? or feelers, rising between them, consisting of a 
great number of rings or joints which are more or less flattened, 
swollen or grooved towards the tip, so as to form a club. The varia¬ 
tions in the character of the club, as well as in the actual length of the 
antennPB as (jompared with that of the forewing, are often of consider¬ 
able importance. 

Below and in front of these are the mouth organs wliioh consist of 

(3) the labial palpi ; projecting organs of 3 joints generally tlnokly 
scaled and varying considerably in shape. Their principal function is 
apparently merely to protect (4) the proboscis or trunk which is really 
a modification of a pair of organs—the maxillfB—and can easily be 
divided witli the point of a needle. The front of the head above the 
palpi is known as the frons. 

Tlie Thofax consists of three segments, which, however, are 
ly thiokly scaled that they have the appearance of one. The first 
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segment or protlionix supports the anterior or front pair of legs. The 
seoond, the mesothorax, supports the middle pair of legs and Ihe 
forewings. The third, or metathorax, the posterior legs and the 
hind wings. 

A butterfly’s leg consists normally of 5 segments ; (1) the coxa, a 

short joint attached to the thorax ; (2j th(^ trochanter wliich is a small 
pivot connecting the coxa with (3) the femur or thigh ; (4j the tibia, 
which normally carries two pairs of spnrs, one \mr about tlje middle 
and the other at the apex where it joins (5) the tarsus. This is sub¬ 
divided into 5 small joints and bears a ])air of olaws at, the apex. The 
wings are triangular in shape, the upper side being known as tbo 
“ costa, ** the lower as the dorsum” or inner margin, and the outer 
as the termen ” or outer margin. 

They are interlaced with a number of norvuros or veins whoso varia¬ 
tions are extremely important. 

For simplicity each vein is known by a number, us will be seen from 
the figures below of the wings of Ismene jaina^ which approximates very 
nearly to the type from which all the variations we shall speak of 
digress. ^ 
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In the forowing there is u central more or Josh triangular cell, the 
sides of v’hich arc known as the upper, lower ard outer margin (or 
transverse A’ein) respectively. 

There is one vein rising free from the cell below it (No. 1) and ono 
free above it (No. 12) and 10 veins numbered 2 to 11 rising ont of 
the cell. 

The liindwing is similar, except that there are only six veins rising 
out of the cell anil consi>(|iiently the up{)er one is numbered 8 instead 
of 12, and there are two free veins below the coll iiumbonid la and Ih. 
At the base of vein 8 there is a short vein running to the costa known as 
the ]irecostal spur ” which is sometimes forked and sometimes 
obsolete. 



It will he us well to remember the technical terms for some of tl.e 
commonest variations : 

If 2 veins instead of rising independently have a common origin 
from the cell and branch apart later, they are Miid to bo ‘‘ stalked.” 

If 2 veins rise inilopendontly and after coalesce for a short distance 
and then separate again they are said to ” anastomose. ” An extreme 
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form of this wtruoturo in whon they ooalesco through thcir entire length 
and one vein disappears altogether ; or the process may bo reversed 
and the veins tend to separate again until there is nothing but a small 
bar connecting them. 

Often a vein becomes abortive, being traceable only us a 1‘ohl in 
the wing. 

Tlie majority of butterflies are so large that the structure of the wing 
can be easily seem even without a lens, but in the case of others a drop of 
benzine applied witli a caiuol’s hair l>riish on the underside will make 
all the veins stand out clearly at once while leaving the wing (piite 
uninjured as soon as it is dry. 

The third, section of the butterfly is the abdomen^ to which are at¬ 
tached the genital a)»])endages, but as the structure of these is of very 
little importancie for our purpose tlicy need not be described here. 

Butterflies are classified under seven families, the distinctions between 
which as s( 3 t fortli in the following table should bo mnWy understood 
from the foregoing :— 

A, Wiugs with all the veins present and rising independent¬ 
ly from each other.. .. . 7 Heffperlada:. 

A A. Forowing with one or more veins absent or stalked, 

B. Anterior legs fully developed in both sexes. 

C. Hindwings. 1. a. absent . i» PapiUonkUt\ 

CC, ,, I. a. present . 5 

BB. Anterior legs rudimentary in both sexes useless 


for walking. 

D, Fore wings vein 12 greatly swollen at 

batH^ ... 2 Satyrida., 

DD. Fore wings veins normal. 1 Nymphalidcc, 

BBB. Anterior legs of $ only aborted . B Erycinidw. 

BBBB. „ ,, „ abbreviated or with one or 

both claws absent . 4 Lytimnidm. 

FAMILY I, NYMPHALIDjdS. 

Part II.— Dbsoriptivk. 


The species we are illustrating in this family belong to fifteen 
different genera which may bo separated by the characters given in 
the following table :— 

A. Hindwings with cell closed, veins Jl and 4 separate. 

B. Fore wings veins 9 and 10 stalked . 11 Telekinia^ 

BB. „ separate or from a 

point only.. 


6 
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C. Fw. vein 5 from the middle of the 
transverse vein. 

D. Praacostal norvo bout forwards, sim¬ 

ple. 

E. Anterior legs clothed with long hair*- 


like scales...... 12 Limnm. 

EE. Anterior legs clothed with short 
appressed scales generally fringed 

with thinly scattered long hairs. 13 Danak, 

Dl). Pneoostal nerve bent backwards, 

bifurcate . 14 EupUva. 

00. Fw. vein 5 approximated to 6 at 

base .1*^ MeXaniiis. 


A A. Hindwings veins 3 and 4 from a pointer stalked, 
or cell open (i.fl. with the transverse 'vein rudi¬ 
mentary). 

B'* Club of antenrise short, broad, abrupt. 

C^, Forewings veins 3 and 4 stalked or from a point 2 Junonia, 
CC^. „ 3 and 4 separate. 

Eyes smooth. 

E. Fw. veins 2, 3 and 4 equidistant at 


base . 1 Argyrma. 

EE. Fw. space between 3 and 4 less than 

half than between 2 and 3. 3 HupoUmnaH, 

DD^. Eyes hairy.*.. 4 Vaneua. 


BB*. Club of autenneo long,gradual, often slight 

Fw. veins 3 and 4 widely separate .. 8 Charaxes, 

CC-. Fw. 3 and 4 closely approximated at baae 


or from a point, or cell open. 

Fw, veins h and (> nearly parallel. 

El. Fw. veins 9 and 10 stalked . ^ Celhosia, 

EE^ Fw. veins 9 and 10 separate ... W Kallima. 
DD'\ Fw. veins 5 and 6 more or less ap* 
proximated at base 

E\ Fw, veins 9 and 10 stalked ... 5 Oupha. 

EE^, Fw. veins 9 and 10 separate. 

F. Palpi as long as or longer 

than the head . 6 CyruUn. 

FF. Palpi shorter than the 

head... 7 Apatura. 

Genus Aboynnis, 


This 18 Hie first genus illustrated in this series «nd includes all those 
speoios finniliarly known as Fritilleries. 
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Ifc oomprisen a very large number of spocios vvliicli shew considerable 
structurul variation, but tliey form such a distinct group all resembling 
each other so closely that the plan adopted by (Julonol Bingham, of treating 
them nil as one geiiiis, is the most satisfactory, particularly Idr amateurs. 

The genus is, ]>roperly speaking, a Palaearetic and Konrctic one, that is 
to say, its main distribution Is throughout the norLhorn hernispljere* 
There are about IG species bohmgiug to the Indian fauna, but all except 
two ar(^ (U)nfined to the Himalayas and the hills of Assam. The 
species wo have figured, A. hypcrblUS, and the closely allied species 
Oastetsi are the only purely tropical forms in the genus. 

Before describing tliese it would lie as w^ell to mention that there is 
a butterfly (Oupha phalantha) found all over India, which will he 
described in a later paper, whieh has all the typical fritillery 
markings and is <?ertain to be treated as one by a (uilhKjtor fresh from 
home. As a matter of fact, however, it is structurally distinct and belongs 
to a different section of the family. The resemblanc(^ is very curious, 
as it cannot be explained by mimicry. One dare not use the word 
accidental in science, hut the resemblance is as yet unaccounted for by 
any plausible theory. 

ArgrynniS hyperblus, Johan. Male, Forewdng bright orange yellow 
with the following black markings: four lineal spots in the cell, the 
two central ones sometimes joined above and below so as to form one 
kidney-shaped spot with a yellow centre. A lineal black spot at the 
end of the coll. Three spots below the cell, det?reji8ing in size towards 
the base. Three quadrate spots beyond the o(dl, between the veins and 
a fourth beyond them between veins 6 and 7, A waved line of 
six round spots beyond those, the third and sixth the smallest. A 
submarginal row of longitudinal spots between the veins and a nmrginal 
row of more or les.s coaneotwl spots on the veins. Fringe or cilia 
between them whitish. 

Hindwing usually slightly paler than the forewing. An irregular 
black spot in the cell, a small spot at the end of it, an irregular row 
of six limulate spots bayotid the cell between the veins and a row 
of five round spots beyond it. Marginal and submarginal spots as in 
the forewing, but increasing in size towards the anal angle, and suffused 
with bluish. 

Underside ,—Forewing with the basal two^thirds orange and the 
apical third pale oohreous. Spots as on the upperside except those 
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in tho tipic;al third which are greenish olive-brown, the spaces between 
them ‘silvery whit(^. Hind wing pale ochreous suffused over the basal 
half with olivo-browri with three irregular lines ofsilvei'y white spots 
more or less outlined with black; a fourth row of silvery spots beyond 
the olive area. Outer area of the wing with the black spots of the 
uppersiile re]>roseiit(Ml by olive ones, sometimes with silvery centres. 

Female .—Spots as in the male, but the ground colour much less 
bright and the apl(jal lliird of the forewing suffused with bluish black. 
Th<» spaces botw(Hm the sjiots in this area whitish and forming a more 
or less continuous white subapical band. 

Ihridwing as in the male, but the marginal bluish suffusion more 
pronounced. 

Uadeeside as in tlie male, except for the presence of the white band 
as on the uppc^r^iide of the forewing preceded by a bluish-black suffusion. 

l)Utributto)i, —(Ceylon, Malabar, the Himalayas, Assam, Burma. 

Expanse and 3^ 

The species, A. Oastetsl, Ober, mentioned above appears to bo 
confined to the Palni Hills and resembles A. hypePblUS very closely 
in the male, but tlu^ wlng-^ are shorter and more rounded, and the 
coloration much brighter, particularly on the underside where the base 
of the forewing'^ is piiikisli and the olive-brown marldngs much 
greem^r. 

Th(i female, however, is very distinct from that sox of A. hyperblUS, 
btnng similar to the male, hut wdth the ground paler, the spots larger, 
and the basal two-thirds of both wings suffused with greenish. 

There is a variety of A. hyperbins found in the Nilgiri Hills which 
is apparently iiitorinodiaio between the two species. 

Genus Junonia. 

The Genus Junonia includes six Indian species, five of which are 
common all over the country and are figured on our plate. The sixth, 
J. atlltes, L., though it does not occur in the Konkan or nearer Bombay 
than Goa is yet found in all the other forest regions of the Peninsula. 
The species although differing very much in colour are all so obviously 
allied in general fonn and habit that the beginner should have nb 
difficulty in grouping them together at once, Messrs. Aitken, and 
Davidson wrote of them in the Journal some years ago : “ We Wye 
reared all our Junonias and cannot ordinarily tall the larva an<| fujipid 
from one another. * . . They all feed on 
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The outline of the wings is more or less angulato, generally sharply »o 
below the apex of the forewlng and at the anal angle of the hlndwings. The 
extent to which the angular points are produced,appears to vary seasonably* 
The markings of several of the s}>ecies vary more or less with the seasons, 
J. lllorta, Fb. Bright chrome yellow. Forewlng ,—Costal margin 
black, generally with a projection or tooth opposite the en<l of the 
cell, though this is sometnies liardly traceable. The apical area blackish, 
enclosing a creamy-white spot and with from 3 to 5 whitish sub- 
marginal spots between veins towards apex. A black spot between veins 
2 and 3 near margin generally joined to a broad black band along the 
inner margin. A marginal blackish line, cilia whitish between the veins. 

liindwing with the basal and costal area black, this area varying 
one-third to a half of the wing ami containing a large blue patch. A 
broad black marginal band cilia as in the forewing. 

Underside forewing pale-yellow, the inner nmrgin and apical area grey¬ 
ish, some faint brownish streaks in the cell, sometimes joined to enclose 
grey spots, a brown streak at the end of the cell* The cream white sub- 
apical spot of the up|)erside just traceable and a l/rown spot below it. The 
spot between veins2 and3,as on theupperside,prominent. Hindwingsgrey 
suffused with yellowish towards outer margin and (grossed by several Indis¬ 
tinct brown linos. A brownish band from the C()st4i to vein 3 beyond the cell, 
Female similar to the male, but with two or three hlacklsb lines in 
the cell and the projection from the costal baud expanding to form 
a broad black spot at the end of the cell. A blue-contred spot imme¬ 
diately liolow the creamy suhapical spot, and tbo spot between veins 
2 and 3 with a blue centre. Hindwing genemlly with one or two 
black spots in the yellow area. Underside as in the male. 

TJktrihuiion, —Throughout India and (joylon. 

Expanse 2^.^* 

J. orithya, L. Male. Forewing witli the basal two-thirds of the wing 
black, traces of bluish in the coll and a bluish patch at the anal angle, 
A black blue-centred spot in an orange ring above it. Apical patch 
brownish black bounded on the inner side by a broad irregular yellowish 
white bund and containing three conjoined spots, the two upper ones 
whitish, the lower one orange black-centred, sometimes traces of a fourth 
orange spot. A submargiiial series of whitish spots, margin blackish, 
Bituhving, —Blue, a black triangular p^toh on the inner margin 
reaching to the middle of the 0ell and tw^ orange blue centred spots 
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with blttok margins near the outer margin, A marginal and two 
sabmarginul black lines, the space between them whitish. 

Undermie dirty ochreous white. A yellow dark outlined spot in the 
coll and another at the end of the cell reaching to vein 2, two black lines 
beyond it, the outer one expanding into spots about the middle. The 
blackish apical area of the upperside traceable and the two eyelike spots 
black, yellow-ringed. Hindwing brownish white crossed by scA^eral 
irregular brown lines, the eyelike spots of the uj)per-side just traceable. 

The femaUi differs from the male in being much Jess blue, the 
basal area of the hindwings suffused with blackish, the eyelike spots of 
both wings larger and more prominent, and in having an orange spot 
in the cell of the forewiug and another at the end of it. 

.Distrilmtion. —Throughout India and Ceylon. 

Expanse 2^"—2^." 

J. lemOHias, L. Male and female dark brown, the basjil area 
paler. Forewlng with 3 darker lines in the cell and one at the end 
of it. A pale-yellowish spot between the two middle ones, and two 
conjoined spots beyond them. An irregular postmodial series of 
yellow spots curving round a large eyolike spot, (black blue oentred 
in an orange ring) towards the anal angle ; another series of pale 
yellowish spots beyond it and a submarginal yellowish line more or 
less broken into sf)ots. Sometimes there is a second smaller ocellate 
subupioal spot, but this is more often absent or only faintly traceable. 

JItndwiag. —Brown dusted with paler, a prominent ocellate spot as 
on the forewing between veins 6 and 7 beyond the cell; two sub- 
marginal and a marginal dark brown line. 

Underside pale yellowish, the costal half of the forewing and the 
whole of the hind wing suffused with brownish or in the dry season 
with pinkish brown. Both wings traversed by numerous irregular 
brown lines and on the forewings the ocellate spot of the upperside 
showing as a prominent black yellow-ringed spot. 

ion* —Throughout India and Ceylon, 

Expanse 

J. almaxia, L, Mule and female. Forewing bright orange-yellow. 
Two irregular brown lines in the cell and a black pale centred spot at 
end of the cell, a brownish strewik on the veins beyond and parallel to it. 
Two ooellato spots in the postmedial area between veins 2 and 8 and 5 
and 6, consisting of a pinkish black white-centred spot in a whitish blocks 
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margined ring; the U[»j)er spot much the smallest, somotimes traces of 
a black spot immediately above it. Two submarginal and a marginal 
brown line, the spaoes between them suffused with brownish. 

Hindwing bright omngo-yollow witli the marginal liiKis as in the 
ft)rowing. A large oeellate spot beyond tlio cell nuu;bing from near 
the costa to below vein 5; the centre pinkish dusted with grey and 
containing one black and two white suffused patches, the inner ring 
pale~yollowish and the outer black. 

Underside. Drg-seasan farm .—Uniform pale brown. A straight brown 
line across the disc of the hind wing and traces of submarginal lines. 

br6?^-.sya.ven/()r;>i,—Pale oohreous, marginal brown linos, oeellate spots, 
and brown spots in and beyond the cell of the iii)perside prominent. 
The postmedial brown streak of tlie forewing continued to the inner mar¬ 
gin. Hindwing with a straight narrow wdiitish band across the centre 
of the witig and an additional oeellate spot between veins 2 and 3. 

Distribution.—Thronghont India and Ceylon. 

Expanse 2^' ^t 2i." 

Junonia Iplllta^ Br. Glossy brown.—Forewing with two darker 
lincKS in the cell and two at the end of it, an irregularly dark-brown 
postmedial line, the space beyond it paler ; a darker subapical suffusion 
preceding faint traces of a row" of brown spots ; subinarginal and marginal 
brown lines. The cilia generally irregularly blotched with white. 

Hindwing w"ith the outer half paler, traces of a row of postmedial 
spots and with marginal and submarginal brown lines. 

Underside generally a much richer brown, the lines of the upporside 
shewn as bands nearly chocolate in colour ; the postmedial spots more 
prominent, ringed with pule centres and sometimes ])artioularly towards 
the costa of the hindwing, outlined with the pale-yellow patches. 

This is by far the dingiest of tlie genus and it has a slower flopping 
kind of flight, but when seen close its glossy velvetty appearance is 
by no means unhandsome. 

DiV<n6utwn.—Throughout India and Ceylon. 

Expanse 2 at 3." 

The other species of this genus, J* atllt6B, L., which we have not 
figured, is a pale-grey insect, both wings crossed by numerous brown 
lines and having a postmedial aeries of spots, which vary much in si^e 
and may number seven on the forewing and six on the hindwing, 
being reddish-orange with black centres in white dark-edged rings. 
The markings on the underside are similar to the upper. 

( To be continued.) 
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DESCBIPTIONS OP INDIAN MICRO-LEPIDOPTERA, 

By E. MBYRroK, h.a., f.r.s., f.z.s. 

I. 

In this and sucjoessivo |>u{)ers I proposo to ondeavour to work out 
the Indian Micro-’Lepidoptem (inolnding under this liead those of 
Burma and Ceylon), a task of groat interest and prokibly also of groat 
magnitude* For inatorial I shall he wholly d(^ponflent on others, sinoo 
there is no likoliliood ol’ niy being able to visit the region ]K»rsonally at 
present, and 1 have already re<;eived much kind help and promise of 
more. I venture, however, to appeal to all col looters to assist in this 
matter : very little is known at present, and (U'on the commonest species 
will ho welcomed, to jiscertain geographical range and variation. Full 
information as to localities, elevation, dates, and larval habits is also 
desired. If collectors will number the species sent in rotation, proceed¬ 
ing to higher numbers for successive consignments, and retaining 
specimens with corresjamding numbers, I will sent! them the identifi¬ 
cations according to these nuinbors. All types of species described 
will eventually be deposited in the collection of the British Museum ; 
but I hope also to be uhla to send duplicates of many species to Mr, 
E. E. Green, Government Entomologist of Ceylon, and Mr, L. C. H. 
Young, Entomological Curator at the Bombay Museum, to form re¬ 
ference collections wliich can bo consulted on the spot. 

It is very desirable that specimens should be in good condition ; 
poor s}>eciioons may be identified if the species Is already known, 
hut could not be described. In particular, care should he taken to 
prevent their becoming mouldy, which, 1 am aware, is diflicult in the 
tropics ; hut mould will not aitaok insects in boxes if a small piece of 
sponge is pinned in one corner (so as not to come in contact with the 
box itself) and some carbolic acid dropped on the sponge ; the vapour 
will not only keep off mould, but insect pests of all descriptions. 
Mould on the head of small insects makes the structure unrecognisable, 
and, in general, cannot bo removed. 

It is impossible to insist too strongly on the necessity for proper 
packing; it is very disappointing to all oonoerned when valuable 
specimens are destroyed in transit, whilst with due care this need never 
happen. 1 recommend that the following instructions should be strict¬ 
ly carried out. The insect-box should be small and light, no strength 
being required, and the cork should be good ; the specimens placed as 
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clone together as possible, all ]>inf> firmly fixed, and if uapbtlialine or 
other })resorvative is included, il. sliould bo wrap[>od in nuislin, autl this 
very firmly pinned. A piece of loose cotton wool may be pinned in 
one corner to calcli stray abdomens if debicdicd. The insecl-l)ox sliould 
then be puckotl in a larger box of stilfi<;ient size to allow of at least one 
inch of packing all round, and at top and biittom ; this packing should 
he either cotton wool or tightly crumpled pajier, the latter mateiial 
being unsurpassed for clieapnoss and (‘fticiency. Tin? outer (‘ase must 
be strong erioiigli to resist moderate pressure, but any light wooden box 
will serve, or a biscuit-tin does very well. Tlie address sliould not be 
entrusti^d to a tied laliel, as these are frequently dragged off in transit, 
but gummed on the outer i^ase. Insects thus packed weri^ sent me liy 
(Captain (now Id.-tJoL) Manders from the Shan States, travelling 
limidrods of miles by pack-mule over mountain ranges and nnbridged 
torrents before making tlie voyage to England, and suffered absolutely 
no damage. All coiisigmneiits sbouhl be addressiMl to mo at Thorn- 
hanger, Marlhorongh, Wilts. 

All specimens must bo pinned, not sent in ])apers ; if iiossilJo, tliey 
should be set, as they <lo not relax so well as larger insects, and this 
applies espncially to the more minute species wliich can hardly he set 
excLipt when fresh. Fine [uns of only moderate length sliould he used ; 
for average Micros it suffices if there is about half-an-incb of' pin below 
the insect, and enough above to grasp witli the forciqis. 

As the basis of the following descriptions T have assumed the classi¬ 
fication, terminology, systematic characters, &c., given in my “ Hand¬ 
book of British Le[)idoptera.^’ As the vrork proceeds, I will give sucli 
dichotomous tabulations of the genera and species from time to time us 
may seem necessary. Meanwhile, I shall be glad to explain to corres¬ 
pondents any difficulties that they find in identifiGation of species. 

For the material of the present paper I am indebted to Mr, E. E. 
Green, Government Entomologist of Ceylon ; Mr. J. Pole, of Maske- 
liya, Ceylon; Lt.-Ool. N. Manders, R.A.M.C. ; and Mr. H. Maxwell- 
Lofroy, Government Entomologist of India, The name of the collector 
is recorded in the ease of each species. 

Ptkrophokid^u 

(hyptilm zancUatm n. sp. 

^9,lGmm. Hoad and thorax ochreoua-whitiRh, irroraied with fiiHcous. 
Palpi white, second and tortninal joints with oblique dark t’uaoons bars. Ari* 
tennw white, lined with blackish. Abdomen whitish-oohreons, mixed witJj 
7 
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fuscousj. Segments 1—3 with wedge-shaped dark fuscous dorsal marks, 4 — 6 
wholly dark fuscous on dorsum. Forewiwg with HOgments extremely narrow, 
apex of second segment forming a very long slender sickle-shaped projection ; 
fuscous, finely irrorated with whitish-ochi'eous ; a cloudy dark fuscous cliscal 
dot at an ochroous whitish costal spot on middle of first segment; cilia, 
whitish ochreous, dark fuscous spots in costal cilia before and beyond pale 
spot, two others posteriorly, and one at apex,lo\vor cilia of fir^t segment and 
upper of second with scattered dark fuscous scales, dorsal cilia with grey piu- 
tornal patch, and f(»ur slight scale-projections of two or three dark fuscous 
scales each, first mixcAl wdth whitish scales. Dii;dwingH dark fuscous, third 
segment ochn'.ous-wlutish posteriorly, irrorated with dark fuscous ; cilia of 
first two segments fuscous with slight purplish tingo, of third segment whitish-- 
oohreoiis, on upper margin irregularly strewn with black scales and with a 
loose tuft of black scales at on dorsum w'ith a rather liroad patch of black 
scales at \ and a small tuft at apex. 

Two specimens, Fort Stedman, Burma (Mandors). Idtrors from other de¬ 
scribed species by the especially long and slender apical projection of the 
second segment of forowings. 

Ojuffdtluis raumlefi n. -if). 

(^9. 20—22mm. Head, thorax, and abdomen dark rcddjsh-fuscous, face 

without tuft. Palf)i long, slender. Forewings with segments narrow; dark 
reddish-fu-»ooiis, slightly sprinkled with whitish-grey, especially on first seg¬ 
ment ; an oohreous-wdiiUsli costal dot or small spot at middle of first segment, 
and A slender oohroous-whitish bar near its apex ; cilia fuscous, with numerous 
scattered blackish scales, forming a bar at lower angle of lip of first Kegimnt, 
rounded dark fuscous Idack-edgod spots at tip of second and teriius, aj d two 
undefined projections on its dorsum, Hindwings witli segments linear; dark 
fuscous; cilia fuscous, on third segment mixed with black scales at base'on 
both margins, with a largo triangular black scale-tooth <ui lower margin at J, 
and a small one beneath apex. 

Kino speciraons, I’eradoniya, Ceylon, in August and October (Green). Larva 
feeds in fleshy fruits of Dillenia return, in August; when about to pupate, it 
leaves the fruit and attaches itself to any neighbouring support (vjJreen). 

Alueita L. 

I follow Lord Walsingham^s most •recently expressed views in adopting the 
name Almita for the genus standing in my Handbook as Pteroplwrus and the 
name Pkrophoru% for the genus there called AlucAia, 

jiluciia aemjtiifiti n. sp. 

21 mm. Hoad, palpi, antenna), thorax, and abdomen ochreous-whitish. 
Legs white, anterior and middle pair with a blackish line. Forowings with 
segments moderately narrow ; ochreous-whitish ; a fuscous discal dot at ; 
a small fuscous spot at base of upper margin of second segment; first segment 
with a blackish dot on costa beyond its middle, and another on its lower mai^n 
before apex ; second segment with a blackish dot in middle of its lower mitrgin^ 
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another beyond this, and a third at apex ; cilia whitish, towards iornns tinged 
with greyish-oohroous towards tips. Hindwings groy, third segment becoming 
ochceous-whititth towards base ; cilia wdiitish-gre}’, on dorsum of third segment 
becoming whitish towards base. 

One spocimon. Koni, Burma, in !i^eptembor (Mandors). 

Ornkowh^:. 

Omeodm thapdna n. sp. 

21 mm. Hoad whitish-ochroons, crown ocbreoiis-yellow. Palpi and 
antenme ochreous-wliitish. Thorax ochreons-orange, partially sprinkled with 
fuscous. Ahdomen oolireous-orange, segmental margins white. Logs whitish, 
anterior femora and tibiie dark fuscous above. Forewings orange-oehreous, 
towards base partially suffused with fuscous, posterior ^ crossed by four irre* 
gular whitish lines, partially obscurely edged with a fuscous lingo ; tips of 
HGgments pale or whitish, with a minute dark fuscous tenninal dot ; cilia alter* 
nately whitish-ochroous and whitish. Hindwings whitish ; segments 1 —b with 
six, segment 6 with three ochreous bars irregularly edged with dark fuscous 
irroration ; cilia as in forewinga. 

Two specimens, Idaskoliya, Ceylon, in February (Pole), Only comparable 
in general colouring with the Australian 0. xantJnnUn, from which, how^ever, it 
i% quite distinct. 

OrttfiodeH hchalea n. sp, 

13 mm. Head white, back of crown mixed with fiis<^ous. Pal[)i wduto, 
externally fuscons-liuged. Antcnnro whitish. Thorax whitish, mixed with 
fuscous. Abdomen whitish, irrorated with fuscous, with a clear wliiie trapezo¬ 
idal dorsal patch before middle, and a spot beyond middle. Logs white, anterior 
femora and tibiae infuscated above. Forewiugs and hindwings whitish-ochreons, 
crossed by six white irregular lines edged with fuscous irroration, sixtli terminal; 
base of forewing mixed with dark fuscous, costa spotted alternately with white 
and dark fuscous ; cilia alternately whitish-ochreous and whitish. 

One specimen, Pundalu-oya, Ooylon, in February (Green). 

Epiblbimid.k. 

Platypeplm Wals. 

Antennte in $ simple or shortly fasciculaie-ciliatcd. Palpi porrected or suh- 
asoending. Thorax with posterior crest. Posterior tibieu broadly dilated with 
long dense rough scales, forming a brush on inner side, in $ with one or more 
expansible hair pencils above. Forewings in without costal fold, termen 
Straight or slightly rounded, with dorsal scale-projection at 7 and 8 separate. 
Hindwings with 3 and 4 connate, 5 approximated to 4, 6 and 7 approximated 
towards base, in $ sometimes with subdorsul gx'oove. 

Closely allied to Eucosma^ from which it difl’ers essentially by the brush- 
like posterior tibiGB. This character is not mentioned at all by Lord 
WaUingham, but his genus was based on the single species aprohola Meyr., 
which shows the structure dourly, 1 have also an undescribed Australian 
species, and now add eight from Oeyloa, so that the genus will doubtless prqvo 
very extensire. 
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Platypeplus hedrci'a u, sp. 

14—15 mm. H(jad oclireoua ftiscon«, piirplish-tingcd. Palpi dark 
fuHcous. Aiitennro fiisconn. Thorax forrngiiionM-brown, Bufhised with purplish. 
Abdomen groy, apox wliitifih. Forewing« elongate, fiosteriorly dilated, costa 
gently arched,apex obtiiHo, tormen straight,little oblique,rounded beneath ; deep 
ferruginous, posteriorly brovvii-roddish on voins and suffused with blackish grey 
between them ; an obtiiso-trianguhir white costal patch, extending along costa 
from before to -j, and reaching ^ across wing, on costa strigulatcd with black, 
beneath which is a slight grey or ochreous suffusion ; ocellus containing throe 
or four longitudinal blackish bars, its posterior nrirgin leadt3n ; a fine blackish 
line from costa boforo apex to tormon below middle ; oxtromo apex (»rango» cilia 
ferruginous, i)arily barred with dark grey. Hiiulwings somewhat distorted and 
roughened with scales on dorsal ^ of posterior half ; grey thinly scaled towards 
base, darker towards tornus ; cilia whitish gny, w ith darker snbl asul line. 

Two spociinoJis, Kandy, Ceylon, in August and 8eptomf)er (Green), Easily 
known by the white costal patch. 

PLiif ifpcplus harnioidca n. sp, 

$. 18 mm. Head and palpi blackish grey, marked with white. Autenuaj 

dark grey. Thorax dark grey mixed with white. Abdomen dark fuscous, anal 
tuft whitish. Posterior tibia* with longhair pencil from base above,basal joint 
of posterior tarsi with fringe of dense projecting scales above. Forewings elon¬ 
gate-triangular, costa posteriorly moderately^ arched, apex obtuse, termcn somc- 
wdiat rounded, little oblique ; deep brown-red ; basal half mixed with olive- 
green and blackish and auffuscidly strigulated with W'hite, with small scattered 
tufts of raised white scales, limited by an olive*green line ; lermiiial half with 
pairs of white costal strigulm ; u small orange discal spot at preceded by ti 
blackish sulTusion ; a pale purplish transverse shade beyond this, and a double 
pale ochreous Hubtorminal stria,mixed with white broken beneath apex ; between 
tb(!Ho some small grey spots, mixed with blue-whitish ; cilia brown-reddiah, 
barred with grey and white, tow^ards tornus ochrec^us-yellow, and with a small 
orange spot at apex. Hind wings with subdorsal groove ; dark fuscous, lighter 
towards base ; cilia whitish with grey basal line. 

One specimen, Poradeniya, in August (Green). 

Platypeplaa crotian n. ap, 

$ $. 13—10 mm. Head, palpi, and thorax forruginoua-brown, mixed 

with blackish. AnteunEo brown. Abdomen fuscous. Fore wings rather short- 
triangular, costa gently arched, apex obtuse, tormon nearly straight, little obli¬ 
que, rounded beneath ; brown, more or less suffused with light rosy-crimson 
especially on margins, strigulated with dark fuscous, and strewn with spots of 
raiftod leaden scales, some of which are sometimes tipped with white ; a small 
irregular whitish-ochreous spot in disc at § ; cilia dark grey, basal half barred 
with rosy-crimson. Hindwings dark fuscous, lighter towards base; cilia grey, with 
darker subbasal lino; in $ beneath with shallow subdoi’sal groove, and scales some* 
what raised towards tornus, dorsal cilia thickened and curled towards tornns. 
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Five Hpocimeiis, Maskoliya, YaUyantoia, and Poradeniya, Ceylon, in February, 
March, July, Soptmnbor, and November (Croon, Polo). 

Platt/peplu^ pJit/UoM()ra n. sp. 

$. If)—17 nun. Head, palpi, and thorax dull j^^roen. Antonna) grey. 
Abdomen dark grey, with long lateral hair pencilH on oaclv side from near baMC. 
Brirsh of f)osterior tibia) black on inner Ride. ForowingR rather elongate, 
posteriorly dilated, costa gently arched, apex obtuse, torinon nearly straight, 
hardly oblique, rounded boneatli ; rather light green ; costa strigulated with 
black and whitinh ; basal third more or lesR strigulated with blackish ; central 
fascia deeper green, more or loss mixed with black, narrowest on costa, 
anterior edge uiulefined, posterior well inarke<l, somewhat irregular, partially 
edg(?d with white ; a dark fiiHCous blotch, angular and edged with white above, 
roundiHli beneath, before middle of ternien, belwoon this and central fascia a 
short curved transverse dark fuscous mark ; suffused white strigir above this, 
connecting with costal strigula); tornal space more or less sprinkled with 
blackish and whitish ; cilia dark gi’oy, with two or tlirec whitish ochreons bars 
beneath apex, towards itirnns whitish. Ilindwings with subdorsal groove and 
hair pencil; dark fuscous ; cilia grey, with darker subba.sal shade. 

Throe spocimons, Pera<louiya, Kandy, and IJaragara, Ceylon, in July and 
August ((rreon). 

Pkt!ppepluH < n. sp. 

(J. 17 mm, Head and thorax fuscous, mixed with whitish ochreous. Palpi 

ocliroous white, dark fuscous, above except towards apex. Antenme pale 
fuscous. Abdomen fuscous, anal tnfi oohreous-whitisli. Forewings elongate- 
triangular, costa rather strongly arched, apex obtuse, iormon straight, little 
oblique, rounded }>oneath ; fuscous, densely and suflusedly strigulated 
throughout with whitish-ochreous, with some sc.'ittered dark olivo-grocn scales ; 
costa dark fuscous, with pairs of ochreous-wliitish sirigulee terminated by short 
leaden streaks, beneath costa some roddish-ochreous suffusion ; basal patch 
indicated on dorsal ^ by dark fuscous intoimixtiiro, outer edge bent in middle ; 
a small brown spot on middle of costa ; a triangular darker fuscous praitornal 
spot, sprinkled with ochreouH-whitish; a triangular pinkish fuscous apical 
patch, streaked with dark olive-green ; cilia grey, mixed with ferruginous 
and (lark fuscous, above tornus with a patch of ochreoim-whitish suffusion. 
Hind wings rather dark fuscous ; cilia whitish-fuscous, with darker subbasal line. 

One specimen, Haragara, Ceylon, in July (Creen). 

Platype^lus threnodes n, sp. 

(J. 28 mm, Hoad, palpi, aud thorax dark ashy-fuscous, palpi with ochreous 
spots beneath apex of second and on terminal joint. Antenna? grey. Abdomen 
rather dark fuscous, apex of anal tuft whitish. Forewings elongate, pt^sterior- 
ly rather dilated, oosia moderately arched apex rounded, termcn almost 
straight, little oblique, rounded beneath; blackish-fuscous, closely and 
auffttsedly strigulated with shining purplish-leaden, less so towards costa ; a 
umall roundish blackish spot in diso at f, and another above tomus ; cilia 
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purpliuh-leaden. Hindwings rather dark fuscous ; cilia light grey, with darker 
siibbasal line. 

One Hpeoiraon, Kandy, Ceylon, in July (Green). 

riatypeplm hemiopta n. sp, 

$. 28 ran. Head, palpi, autonnj©, and thorax light-brown. Abdomen 
fuscous, anal tuft whitish. Forowings elongate, posteriorly dilated costa, 
raodeiMtfdy arched, apex rounded, tormon slightly rounded, little oblique ; 
forruginons4)rown, sutfusedly strigulatod with {mrplish-leaden, costal half pale 
yell(»w-ochroouM strigulutcd with prismatic whitish-oohreous, costa strigulated 
with dark fu^jcous, and on anterior half sulBEused with ferruginous-brown; some 
Hcatterod black strigulaion dorsal half, and an irregular black transYorso mark 
aboV(5 toriius ; a dark fuscous suffusion towards tormon beneath apex, concave 
beneath ; cilia brown mixed with leaden, with a palo ochreous apical patch, 
Uindwings rather dark fuscous, with a small flap of white scales beneath costal 
area boforo middle ; cilin light grey, with darker subbasal line. 

One speciinon, Peradeniya, Coylon, in September (Green). 

Plutf/peplus rhynchia^ n. sp. 

$ 9 . 24-29 mm. Head, antenmo and thorax brown, face dark fuscous. 
Palpi brown mixed with dark fuscous. Abdomen whitish-fuscous mixed with 
dark fuscous. Porewings elongate-triangular, costa sJighily arched, apex 
rounded, tormon nearly straight, little oblique rounded benouth ; ferruginous- 
brown, Btrigiilated and more or less suffused with purplish-fuscous, except 
towards base ; costa strigulated with dark fuscous ; a small irregular triangular 
blackish spot above tornus ; an irregular pale ochreous terminal fascia strigu- 
latod with darker, indented by a downwards-oblique acute projection of 
ground colour nearly or quite touching termen below middle, which is edged 
by two blackish sirigOL*, upper curved along margin of terminal fascia to apex, 
lower running towards costa at J, terminal fascia suffused upwards beneath 
this cilia ; reddish-fuscous irrorated with whitish-ochreoua, with two dark 
fuscous lines, 

Hindwings rather dark-grey ; <iilia palogiey, with darker sublnsal line. 

Four specimens, Kandy and Yatiyanlota, Ceylon, in March and November 
(Green). 

Notocelia helota n. sp. 

15 mm., 9 20-26 mm. Head, palpi, and thorax dark fuscous, sometimes 
mixed with brownish. Antenmc dark fuscous. Abdomen grey. Forewings 
elongate, posteriorly dilated, costa gently arched, apex obtuse, termen nearly 
straight, rather oblique, rounded beneath ; bent up and shortly oppressed 
to 2 near origin of litter; dark bronzy-fuscous, obscurely strigulated with 
loadeu-groy ; and ochroous-whitish discal dot at J ; cilia bronzy-fuscous, with 
darker subbasal shade. Hindwings fuscous; cilia light fuscous, with darker 
subbasal shade. 

Four specimenM, Maskoliya and Badulla, Ceylon, in July and November 
(Green, Polo). 
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IJpoptyoha ochropa n, sp. 

8-0 Him. Hoad, antonnaj, and thorax pale fuHoou8^ face whitish ochreous. 
Palpi ochreoiiH-whiiiflh. Abdomen fuBCons. Forowingn moderately elongate, 
posteriorly slightly dilated, costa gently arched, apex obtuse, icrmen slightly 
sinnato beneath apex, rather obliquely rounded, light fuscous, obscurely striated 
with dark fuscous, striee rectangularly bent in middle, alternate dark striae, 
purplish-leadon on costal half ; costa sirigulatcd with whitish ; towards middle 
of dorsum four of the alternating atriec of ground colour becoming more whitish 
very obscurtdy indicate a dorsal blotch ; four black dots before lower portion of 
termen ; cilia whitish; fuscous, with dark fuscous subbasal line becoming sharper 
and blackish round apex. Hindwings ratlier dark fuscous ; cilia whitish, with 
dark fuscous subbasal line. 

Three specimens taken by myself at Kandy, Ceylon, in Docember. 

Eucelift Hb. 

I agree with Lord Walsingham that this name should be adopted for the 
genus standing in my Handbook as E/nnotia. 
criliea n. sp. 

/ $. 12-14 mm. Hoad and thorax grey, slightly ochreous-tiuged, shoulders 
' mixed with dark fuscous. Abdomen grey. Forewings elongate, costa gently 
arched, apex obtuse, termcn slightly sinuate, little oblique, rounded beneath; 
olive-fuscous, posteriorly whitish-tinged, with scaitored blackish-fuscous, 
strigulftj; costa strigulated throughout wdth blackish-fuscous, posteriorly with 
whitish interspaces ; angulated outer edge of basal patch indicated by dark 
fuscous suffusion ; cent ral fasci a Huffused, dark fuscous, narrow on costa, broad 
and ill-defiuod in disc, obsolete towards dorsnrn ; veins posteriorly fined with 
dark fuscous, and a longitudinal patch of dark fuscous suffusion between 
central fascia and tennen above middle; a silvory- metall ic iiauRT^rse mark 
before m'ddle of termcn, preceded by four elongate black dots ; aprx blackish, 
edged beneath by a curved whitish strigula; cilia pale fuscous, more or less 
irrorated with whitish, towards apex suffusedly mixed with dark fuscous. 
Hindwings with 3 and 4 stalked ; fuscous; cilia whitiHl^-grey, with grey sub- 
basal shade, dorsum with fringe of long blackish hairs. 

Two specimens, Surat, Bombay, in October (Maxwell-Lefroy). Larva feeds 
in spun-up shoots of Cajmm (Maxwell-Lefroy}. 

Tortricid^. 

Ehoda Walk. 

Antennae in $ moderately ciliated. Palpi moderate, porreoted or ascending. 
Thorax wriihout crest. Forewings wilbeut ccstsl fo?d ; 5 ard 4 stalked, 7 to 
tormen, Hindwings with 8 and 4 connate, 5 absent, T) and 7 stalked. 

Apparently related to but easily distinguished by the different 

neuration. 

Ehoda gmaraffdinana Walk. 

(Ehoda smarau^inam Walk. Oat. Suppl, 1805.) 

14-18 mm. Head and thorax green. Palpi white, spotted with olive- 
groeu. Abdomen dark-^ey. Forewings suboblong costa abruptly archtd and 
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roughened with scaleft near baae, broadly prominent and with a patch of rough 
projecting acalee beyond middle, apex rounded-obtuac, termen dightly rounded^ 
vertical ; deep emerald-green ; a round spot in middle of diw, a tranaveme 
spot from doraum beyond middle nearly reaching it and sometimes a subcostal 
dot beyond middle mixed with ochreous and blackish raised scales, and edged 
with whitish ; a yarrow dark groy terminal faseiA continued round apex, an¬ 
teriorly marked with blackish and edged with white, terminoting just above 
tornns ; a blackish white-edged tornal dot; cilia gi‘ey, base spotted with pale 
oohreous. Hindwings dark fuscous ; cilia fuscous, tips whitish. 

Seven specimens, Kandy and Haragam, Ceylon, iir March, August, and Sep¬ 
tember (Green). Walker’s type is from New Guinea ; his description is unre¬ 
cognisable 

Og^ygraplia Hb. 

I think it best to follow Lord Walsingham in adopting this name for the 
genus standing as Acalla in my Handbook. 

Oxygrapha sagmatiaf n, sp. 

17-20 mm. Hoad and thorax fusoouK. Abdomen pale fuscous or 
whitiah-fusooua. Fore wings moderately elongate, costa strongly and evenly 
arched throughout, apex obtuse, tormon faintly sinuate, little oblique, rounded 
beneath; fuscous, obscurely strigulated with darker, more or loss mixed or 
Sprinkled with ferruginous-brown, some very small scattered scale-tufts; a curved 
oohroous-yellow ferruginous-mixed fascia-like blotch running from dorsum near 
base obliquely outwards to middle of disc, thence bent towards tornue and 
terminating at but this blotch is sometimes (var. 2) wholly obsolete ; a very 
small white spot before apex ; cilia dark fpsoous, base and a median line paler* 
Hindwings pale fuscous or whitish-fuscous, suffused with darker posteriorly ; 
cilia whitiah fuBoous, with dark fuscous subbasal line* 

Five specimens, Maakeliya and Horton Plains, Ceylon, in February and 
March (Pole, Green). 

Epagogp sideranfha n. sp, 

^ 9* 12-14 mm, Hoad and palpi pale browniah-ochreous or brownish, 
palpi in $ 3, iu J almost 4. Thorax brown, with large posterior crest Gppld 
with dark fuscous. Abdomen whitish-fuscous, suffused with grey posteriorly^ 
especially in 9, anal tuft of $ whitish. Forewlnp elongate4riangular, costa 
moderately and evenly arched, apex obtuse, termen sinuate beneath apex^ little 
oblique, rounded beneath; ferruginoustbrown; nnmerous scattered smell 
shining btuish-leaden-metallio spots, and a transverse series immediately before 
termen ; in ^ a triangular pale yellow costal spot before middle, and a smhller 
one beyond middle; in 9 a triangular costal spot of orange suffusion beyond 
middle, and a largo semi-circular deep orange, dorsal blotch extending from | 
almost to torn us. marked on dorsum with a pale y^w irregular outwardly 
dblique sometimes interrupted mark before middle, apd a small pale yellow 
triangular spot beyond middle ; cilia pale ochreous-yetlow, at tomus dark gfgy, 
Eindwfihgs yellow-whitish, in g with apex and emne peeterior ai»d tenniUfl 
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Atriguite d«rk grey, in 9 posteriorly rather widely suifused with dark grey^more 
Atrongly towards termen ; ollla oohreoue^whitish, towards lower half of tennen 
greyish, in 9 with dark grey snh-basal shade. 

Three specimens, Maskeliya, Ceylon, in February and March (Pole), 

Cacacia epi^yrta, n. sp. 

^ 18*21 mm. 9 nim. Head and thorax r6ddish*fuBcou8, sometimes mixed 
with ferruginous* Palpi ferruginous. Abdomen fuscous, anal tuft brownish- 
ochreous. Forewings moderate,posteriorly dilated, costa in ^ moderately arched 
anteriorly and sinuate before apex, in 9 more strongly arched and sinuate, apex 
obtuse, prominent and in 9 considerably produced, termen sinuate, beneath apex, 
not oblique but rather prominently bowed; 7 and 8 nearly approximated towards 
base ; costal fold of ^ reaching from base to I of costa, almost ^ of wing in 
breadth, enclosing a psle oohreous-yellowish tuft; ferruginous-oohreous, in 9 
strigolated with brown ; costal fold of ^ suffused with dark fuscous ; an oblique 
triangular deep red-brown blotch from dorsum near base ; central fascia darker, 
in ^ suffused with the purplish-fuscous and make above middle with deep red- 
brown, running from J of costa to before tornus, narroaed on costa, edges 
irregular and ill-defined ; a dark red^brown elongate costal spot, reaching from 
middle to ^ ; in ^ a red-brown sub-apical spot, and an oblique ferruginous- 
brown mark from beneath costal spot, nearly reaching tennen above tornus; 
cilia ferruginous, at apex dark fuscous, towards tornus pale ochreous-yoUowish. 
Hindwings pale oohreous^yellowish, becoming deeper towards apex, dorsal 
half grey ; cilia pale yellowish, round apex grey on outer half ; in 9 on costa 
with a thickened patch of dense'grey scales from beyond middle to near 
apex. 

Seven specimens, Maskeliya, Puttalam, and Newora FUya, Ceylon, from 
July to September (Green). Bred from larvro feeding in fruit of plum in 
May (Green) ; but very probably the lam is a general feeder. This species is 
very similar to the European C,podana ; it may be distinguished structurally 
by the approximation of veins 7 and 8 of forewings towards base (in podana 
these diverge from base), the much broader costal fold of ^}tbe prominent 
termen of forewings, and in 9 l«he thickened patch of scales in costal cilia of 
hbdwings ; and also by the grey colour of the hindwings being confined to 
dorsal half, Whereas in podma it extends towards ooata anteriorly, 

PUAUOmkJ>M. 

TrUcnica^ n, g, 

Antennss in ^ bicitiated with very long fine cilia. Palpi long, porreoted. 
Thorax smooth; posterior tibhe clothed with long hairs above, Forewings 
wlihont costi|l fold in surface with tufts of raised scales ; 2 from very near 
iugile of cell, 3 and i stalked from aut^C) 7 to termen, S and 9 lougHitalked. 
SiudwlUge with 2, $, 5 approiiimated at base, 4 absent, 3 to apex, 7 absent; 
tower lueigiu of cell with basal peeten olt hairs^ 

'^Cl^osely h&bd and eupetficietty tery siiuititr to HetsfOofOsiii, but Immediately 
by the etaftiug of veba B hhd 9 of forewings^ 
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Tribmica eremitia, n. sp, 

^9- 17*24 mm. Head white, crown in } sprinkled with fuscous. Palpi 
in ^ 3, in 9 4, white, exiemally suiTused with pale oohreous end densely 
irrorated with blackish-fuscoiw. Thorax whitish, alioulders infuscaied, in 9 
more or less irrorated with fuscous. Abdomen shining whitish. Fore wings 
elongate, narrow, costa gently arched, apex round-pointed, termon straight, 
oiilique, rounded beneath ; whitish, in $ slightly, in 9 more strongly atrcwn 
with fuscous, grey, and blackish scales ; a small brownish-tinged basal patch, 
edged by a nearly straight ridge of raised scales mixed with dark fuscous anie«- 
riorly from i of costa to i of dorsum ; two white tufts above and below mid¬ 
dle ikt edged anteriorly with dark fuscous ; a transverse ridge of white scales 
in disc at anteriorly dark fuscous, and preceded by a patch of more or less 
dark suffusion ; and ill-defined fuscous snbterminal shade, more distinct in 9 i 
cilia fuscous whitish, basal half faintly darker-barred. Hindwings and cilia 
ochre o us-grey-w hitish. 

Seven specimens, Maskeliya, Ceylon, in March (Polo), 

Tri/malitis, n. g. 

Antenna) in ^ simple. Palpi moderate, subascending. Thorax smooth. 
Anterior femora in ^ with expansible hair pencil from base ; middle and 
posterior tibai clothed with long fine hair above. Forewiugs without oostal 
fold in ^ ; 2 from posterior fourth of cell, 3 and 5 approximated at base, 4 
absent, 7 to apex, 8 and 9 stalked, 10 closely approximated to 8. Hindwings 
with 2 remote from angle, 3 and 4 short-stalked from angle, 5 slighlty approxi¬ 
mated to 4, 6 and 7 long>stalked ; lower margin of cell without basal peoten 
of hairs. 

Probably belonging to the group of Ccmmopkila, but very distinct by the 
neuration of forewings. 

Trymalitia vMLrgariafi^ n. sp. 

17-20 mm. Head whitish mixed with ferruginous. Palpi white, second 
joint dark fuscous above. Thorax white, spotted with grey. Abdomen 
yellowish-grey. Forewings elongate, posteriorly dilated, costa slightly arched, 
apex round pointed, termen sinuate beneath apex, rounded, oblique ; whitish 
with rows of undefined fuscous etrignle) or roundish spots between veins, 
becoming obsolete towards middle of disc ; costa and dorsum ehortly strigulkted 
with dark fuscous; a dark fuscous discal dot above middle ; a rather 
broad fuscous fascia at | parallel to termen, marked with darker ; an 
orange apical spot, enclosing a white cresoeutio mark *, a practerminal series ef 
dark fuscous strigula: in fuscous spots; cilia white, with an orange basal 
spot at apex, and three or four faint fuscous bars on outer half round 
apex. Hindwings grey, paler or whitish towards base, veins stWaked with 
oqh^^uus-fUBoouSfapex white ; cilia white, sometimes with a grey basal spot at 
apex. ' 

Two specimens, Handy and Puttalam, Oeylou^ in October and Kevemhbr 
(Green). 
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GELKCHIADvE. 

Sitotrofjia cermlella, 01 . 

Newera Kliya, Ceylon, in Mortjh and June (Green). This now cosmopolitan 
insect (stated hy Mr. Green to be destructive to rice) will probably be found 
generally diaiributed, though liable to be overlooked ; the larva feeds on grain 
of all kinds, and may do great damage in granaries. 

ChaliHimtis metroddta, n. sp. 

{5 mm. Bead fuscous, sides oohreous-yellow. Palpi pale ochrccus- 
yellow, second joint with lower | and almost apical ring fuscous externally, 
terminal joint as long as second, with base and anterior edge, except towards 
base dark fuscous, Antennee dark grey. Thorax purplish-fuscous. Abdomen 
fuscous, darker posteriorly, apex ochreous-yellow. Posterior tibiao shortly 
rough-scaled above. Forowings elongate, narrowed anteriorly, posteriorly 
rather dilated, costa gently arched, apex obtuse, termen nearly straight, some¬ 
what oblique, rounded beneath ; fuscous, slightly purplish-iinged ; costal edge 
ochreoug orange, somewhat suffused into ground colour ; straight parallel 
transverse whitish-ochreous lines at J and beyond first followed by a tri¬ 
angular dorsal ochreous-brown patch, reaching J across wing, edged with dark 
fuscous posteriorly, second rather broadly edged with dark fuscous posteriorly ; 
second discal stigma dark fuscous, edged with whitish oohreous ; h dark fus¬ 
cous line round termen and apex, interrupted by oohrcous-ycllow dots ; cilia 
oohreous«yellow, beneath tornus dark fuscous. Ilindwings somewhat over 1, 
fuscous, slightly brassy-tinged ; cilia whitish-fuscous, with two fuscous 
shades. 

One specimen, Maskeliya, Ceylon, in March (Pole). 

Thiotricha orthiasth^ n sp, 

13 mm. Head shining, bronzy-fuscous, with pale reflections. Palpi 
light bronzy-grey, base whitisb. Antennal oiliations 3. Thorax and abdomen 
bronzy-fusoous. Forewings elongate, very narrow, costa gently arched, apex 
pointed, termen extremely obliquely rounded ; 9 out of 6 ; dark fuscous; 
a broad oohreous-while streak occupying costal half from base, from middle 
onwards gradually aitenuatod and leaving costal edge, not quite reaching apex; 
a fine white strigula between this and apical fifth of costa; a black apical 
mark; cilia grey, round apex oohteous white with two dark fuscous linos. 
Hindwings almost 1, oUia 2i ; grey, darker posteriorly ; cilia grey. 

One specimen, Eawalpindi, Punjab (Handers). 

Epitkecits Btudiota, n, sp. 

9-10mm. Head, palpi, antenme, thorax, and abdomen ochreoos- 
whitish, tinged with pale fuscous. Forewings elongate, lanceolate; pale whiiish- 
ochveous, brownish-tinged, towards apex with scales somewhat roughened ; 
an obscure streak of fuscoUs suffusion from disc beyond middle to apex; 
cilia whltishK>ohrcous. Hindwings ilrith apex somewhat produced termen 
smuate, 5 basally obsolescent; pale whitish-^oohreoui; cilia pale whitish* 
ochreous. 
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Four speciinena, Peradeniya, Ceylon, in December (Green). Larva 
destruotive to dried plants in herbarium (Green). The larval habit is 
singular, but in this specialised form must be quite recent; it will doubtleim be 
found to feed naturally under other circumstances. 

Oelechia gostsypiella. Baund. 

Burat, Bombay (MaxwelULefroy). This species, described by Saunders as a 
Depreisaria, is a true Gelachia^ nearly allied to the European O. malvella, which 
feeds on an allied plant in the same way. It is stated to be very destructive 
to cotton. 

Gftorimofichema heliopa. Low. 

Peradeniya, Ceylon (Green); Cambay, Bombay (Maxwell-Lefroy), This 
species is Australian, and belongs to a group of nearly allied species native 
to that region, but its food plant has not been noticed there ; it might prove 
to be an indigenous Solarium.. In India and Ceylon it is a serious pest of the 
tobacco plant {Nicoiiana) ; “ the larva bores into the stem, and ultimately 
causes death ; its presence may be known by a swelling of the green stem ; 
it usually affects quite small plants in nurseries, but sometimes older plants ; 
the point of infection is often on underside of midrib of leaf’* (Green). It 
does not appear to bo known in America, the home of the tobacco plant ; I 
showed specimens to Mr. Busek, the principal authority on Korth American 
lUneina, and he was unacquainted with it; but a similar (probably the same) 
insect is reported to be destructive in Java. The moth is a small mottled 
yellowwbrowu species, resembling an ordinary Oelechia of the oheoltiekla group, 

Tipka, Walk. 

Antennee over 1, in ^ simple, basal joint sometimes with short apical pro¬ 
minence, Labial palpi in ^ variably modified, second joint often much 
enlarged with projecting scales, terminal joint often more or less aborted ; 
in 9 loug, recurved, second joint with oppressed scales, slightly rough beneath 
towards apex, terminal joint as long as second, slender, acute. Posterior tibiie 
and tarsi sometimes clothed with projecting s'cales above. Forewings with 
3 absent, 2 and 4 approximated or stalked or coincident, 7 and 8 stalked or 
coincident, 7 to costa or apex on termen, 9 sometimes out of 7. Hindwings 1, 
elongate-trapezoidal, in ^ apex obtuse, termen sinuate or rounded, in 9 apex 
round-pointed, termen sinuate, cilia 1 ; in ^ 3 absent, 2 and 4 connate or 
stalked, 5 absent, 6 and 7 connate or stalked, or coincident cell sometimes 
open, in 9 9 remote, 3 and 4 connate or stalked, 6 near, parallel, 6 and 
7 connate or stalked. 

This genus shows considerable variation of structure, especially in veins 7-*-9 
of forewings, and in the often greatly modified palpi and other secondary 
sexual characters of the $ ; but I have no doubt that the different forms are 
properly included in the same genus, which remains easily definable. From 
Timyru it is readily distinguished by the absence of vein 3 in forewings, the 
presence of vein 6 in hindwings of 9> snJ the want of the large median iaft 
•f posterior tibiss. The curious modification of the pnlpi of ^ ooenrs in 
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varying degree in acme apeciea of Timyra, Crocanthes, and other allied genera, 
and i« certainly only a apecifio character. Cacogamia, Snell, would seem from 
the descriptiona to be a aynonym of this genua. 

Tipha rnoftetella, Feld. 

{Anarsia monMella, Feld., Reis. Nov. pi, CXXXIX, 10.) 

Maskeliya, Ceylon, in February (Polo). 

Tipha jiharntrattif n. ap. 

$9* 20*21 mm. Head light ochreous-orange, crown in 9 aulfusod with 
purple-fuscoua. Palpi in ^ obliquely ascending, clothed with dense long 
projecting scales beneath so as to be spoon-shaped, obtuse, terminal joint minute, 
concealed ; dark shining steel-groy, towards base light oohreous-orange, in J 
wholly light oclireous orange. Antennae ochroous-yellow, more or less suf¬ 
fused with grey towards tip. Thorax oohreous-orango, patagia purplish- 
fuscous, Abdomen whitish-yellowish, mixed toh grey, especially in 9. Legs 
oohreous-yellowish, anterior tibia) in ^ with recurved flap of dense yellowish 
grey scales beneath ; p(»atecior tibia) orange, with shining broiisso marks above 
near base and beyond middle, slightly rough aud with black spots above on 
origin of spurs. Forewiugs elongate, narrow, costa gently arched, apex 
rounded, termen extremely obliquely rounded ; ‘i, 4, ^ approximated, 7 to costa, 
8 absent, 9 separate ; orange, lighter and more ochreous-tinged towards costa ; 
markings shining silvery-brouze ; a spot on base of costa ; a line along sub- 
median fold from rather noar base to beyond middle of wing; a longitudinal 
discal lino from beyond i to }, dilated at extremities, arid a longitudinal spot 
above its posterior extremity ; six streaks on veins starting from beyond jj, and 
running to posterior part of costa and termen : cilia oohreous. Hindwings in 
^ with 2,4, 5 approximated, 6 aud 7 connate, in 9 ^ and 4 short-stalked; 
in $ light yellowish-fuscous, in 9 grey; cilia pale brownish-ochreous, in 9 
pale ycUowiBh round apex and upper part of termen; in $ with large expan¬ 
sible subdoraal pecten of pale yellowish hairs. 

Two specimens, Kandy and Peradeniya, Ceylon (Green), 

Tipha spectralis, n. «p. 

21 mm. Head shining golden. Palpi clothed with dense long project¬ 
ing scales beneath so as to be spoon-shaped, obtuse, terminal joint concealed ; 
shining metallic grey, above and beneath suffused with oohreous-yellow. 
Antennae dark fuscous, with obscure median band of pale oohreous suffusion. 
Thorax ochreous^range, sides and posterior extremity shining metallic grey. 
Abdomen ochreous-yellowish. Legs yellowish, anterior tibiee dark grey above^ 
with flap of recurved pale ochreous-yellowish hairs beneath, posterior tibia) and 
basal joint of tarsi clothed with long hairs above. Porewings elongate, narrow, 
costa gently arched, apex rounded, termen extremely obliquely rounded ; 2 and 
4 connaiei 5 parallel, 7 and 8 stalked, 7 to termen ; light shining broney- 
fuscous; costa suffused with ochreoufhyellow, except a basal spot; dorsum 
suffused with oohreous-yoUow anteriorly, connected with costal suffusion 
heat base> ahd by a bar at an indistinct oebreous^yellowish transverse 
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mark below middle of disc; cilia pale ahiniog bronay, on ooata and toward* 
tornuB yellowiab**8uffiisod. Hind wings with termen rather abruptly sinuate^ 
2, 4, 5 approximated, 6 to apex, 7 absent ; light grey, yollowifth-tinged, 
towards costa sutfused with yellow-ochreous ; a deep longitudinal median 
groove throughout, beneath which towards base i« a dense expansible peeten 
of long yellowish hairs ; cilia pale oohreous. 

One specimen, Maskeliya, Ceylon (Pole), 

2'ipha pyrophane», u, 

9. 20 mm. Bead and thorax shining purplish-bronny fuscous. Palpi 
ochreouB-yellow. Antonnsa fuscous. Abdomen grey. Legs yellowish, anterior 
femora and tibiee metallic grey, posterior tibiie smooth, deep yellow, apex dark 
grey. Forewinga elongate, narrow, costa gently arched, apex rounded, termen 
extremely obliquely rounded ; 2 and 4 approximated, 5 parallel, 7 and 8 stalked, 
7 to termen ; deep orange ; markings shining purplish-leaden-grey ; a very 
small basal patch ; a small spot in disc at J ; a very large patch occupying entire 
apical J except towards margins anteriorly, enclosing an irregularly triangular 
patch of ground colour in disc about J ; cilia shining grey. Hindwinjis with 6 
and 7 stalked; grey; cilia light grey, towards base suffused with whitish*oohreous. 

One specimen, Pundalu-oya, Ceylon, in February (Green). 

Tipha phalaritis, n. »p, 

9. 18 mm. Head and throax blnish-bronzy-fuscous. (Palpi broken.) 
Antenme rather dark fuscous, with whitish median band. Abdomen dark 
grey. Legs orange, femora and anterior tibim grey, apex of middle and pos¬ 
terior tibiic dark grey, posterior tibiae with a tuft of grey hairs above on origin 
of median spurs, tarsi whitish. Forewings elongate, narrow, costa gently 
arched, apex rounded, termen very obliquely rounded ; 2 and 4 approximated, 
fi parallel, 7 and 8 stalked, 7 to termen ; deep reddish-orange ; markings pur¬ 
plish-fuscous ; a very small basal patch ; a disoal dot at |; a roniform bloieh 
in disc slightly l>ofore middle ; a terminal blotch occupying posterior fourth of 
wing: oilia pale shining fuscous, with brassy-purpliah reflections. Hindwings 
with 6 and 7 stalked ; rather dark fuscous ; cilia fuscous, paler towards tips. 

One specimen, Kandy, Ceylon, in September (Greenj. 

Tipha hrocMas, a. sp. 

20 mm. Hoad shining bronze, sides yellowish. Palpi with second 
joint loosely haired, terminal joint minute; oohroous-yellow, towards base 
sprinkled with dark fuscous. Antennse pale ochreous, towards base and 
apex becoming dark fuscous. Thorax dark bronzy-fuscous, tips of palagia 
tinged with brassy-ochreous. Abdomen dark fuscous, apex ochreous-yellow. 
Legs ochroous-yellow, anterior femora and tibiie dark fuscous above, apex of 
middle femora and tibiee dark fuscous, posterior tibife heyond median spurs, 
and basal joint of posterior tarsi dark fnscons, scales slightly raised on nrigih 
of spurs* Fore wings elongate, narrow, costa gently arched, apex rounded^ 
termen very obliquely rounded; 2 and 4 approximated, 6 parallel,7B 
stalked, 7 to termen; orange, paler towards oosta; markings hrouay^fhteUWi 
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darkoMdgod. BufPuaed with shining purplish-loaden ; an elongate oorttal blotch 
at baBe. extended in disc to connect with an elongate loop-shaped discal blotch 
reaching to J ; a streak along doreutn from near hum to beyond middle ; a 
terminal patch occupying apical third, its anterior edge convex : cilia bronzy- 
fuscous. HindwingH •with 2, 4,5 approximated, b and 7 connate; a slight 
diacal groove and ndge of scales towards base ; dark fuscous ; an irregular 
ochreous-yellow patch in disc towards base ; cilia fuscous. 

One specimen, Maskeliya, Ceylon (Pole). 

Timtjra. Walk. 

Antonnw over 1, in $ simple, basal joint elongate, in ^ sometimes densely 
tufted. L^ibial palpi long, recurved, second joint in ^ aometimcB clothed with 
long loose rough hairs, or with fine expansible hairs inwardly, in 9 ^'ith ap- 
preaaed scales, rough beneath, terminal joint in $ somotlmos very short, 
thickened with scales, rough anteriorly, in 9 nearly or quite as long as second, 
slender, acute, loosely scaled. Anterior tibiec with brush of scales beneath, 
posterior iibim with large dense median tuft of long hair scales above in both 
sexes, posterior tarsi thickened with rough scales or with fringe of long hairs 
above. Forewings with 2 remote from angle, 7 and 8 stalked, 7 to terraen or 
apex. Hindwings over 1, trapezoidal, apex obtuse, termen not sinuate, cilia 
I, in $ usually with deep groove beneath cell, containing long hair«-pencil; in 
$ S absent, 2 and 4 approximated or stalked, in 9 2 remote, 3 and 4 separate 
or stalked ; 5 absent, 6 and 7 stalked. 

Obviously allied to Crochantes, which is, however, immediately distinguished 
by the absence of veins 2 and 9 of forewings; the large scale tuft of posterior 
tibiffi in both saxes is a quite peculiar character. 

Demaria^ Walk., is a synonym. 

Timyra machlas, n. sp. 

^ 9. 20-22 mm. Head bronzy-fuscous, sides oohreous-whitish, in f with 
scales of crown directed forwards above antenutc. Palpi ochroous whitish 
mixed with dark fuscous, in ^ with basal joint dilated, second joint much 
enlarged, very long and thickened with dense scales, above with fringe of long 
projecting hairs and on inner side with long expansible whitish hair-pencil, 
terminal joint j of second, thickened with dense dark fuscous scales, in 9 
second joint with appressed scales, terminal joint as long as second, both with 
anterior edge blackish, AntennsB wUitish-oohroous, in 9 ringed, in ^ suffused 
with fuscous, basal joint in $ with large whitish-oobreous tuft of scales in 
front, hollowed and dark fuscous oh inner side. Thorax fuscous, collar fuscous, 
whHish. Abdomen pale ochreous. Legs ochreous-yellow, anterior pair dark 
toscoos, except part of tarsi, middle tibito whitish banded with dark fuscous 
posterior tibiae and tar» with long fine projecting hairs above, spotted and 
streaked with dark fuscous, median tuft of tibiae ochreous-yellow, mixed with 
dark fuscons. Forewihgs elongate, rather narrow, costa gently arched, apex 
in ^ oUttae^ in round^ointed, termen stra|ght, rather oblique, rounded 
} 7 to apex ; ligb^t brown, mixed with darker j basal area mixed with 
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orange, and with orange median and plical atreaks to middle ; in ^ a sub'basal 
tuft of erect scales ; beyond middle a broad orange sliglitJy oblique transverse 
fascia; posterior area with white lines on veins, and along costa and lorraen i 
cilia pale ochreous, base orange-tinged, with two dark fuscous shades. Hind- 
wings in $ whitiah-ochreotts, posteriorly suffused with fuscous, iu 9 fuscous ; 
cilia aa in fore wings. 

Two specimens, Kandy, Goylon, in September and October (Green). 

Tirnyra mendicella. Walk. 

(DecMaria tnendiceUa, Walk. Cat. Tin. 797.) 

Palpi with appresBod scales, very long, slender, alike in both sexes. 
AntennaB in ^ with large tuft of scales from basal joint in front, hollowed on 
inner side. Posterior tibifo and tarsi with loose rough projecting scales above, 
median tuft of tibiai very large, scales yellowish, tipped with black or suffused 
with dark fuscous. Forewings with vein 7 to termen. Hindwings as in 
T, nphenias. 

Two specimens, Pundalu-oya, Ceylon, in March (Green). 

Thnyra mefallant/ies, n. sp, 

19 mm. Head pale ochreous, crown fuscous-tinged, Palpi whitish-ooh- 
reous, second joint fringed with projecting hairs above, terminal joint as long as 
second, slender, Antonnw whitish-ochreous, ringed with fuscous beneath, basal 
joint with large tuft in front, on inner side hollowed and mixed with dark 
fuscous. Thorax light shining brownish-ochroous. Abdomen pale ochreous. 
Legs whitish-ochreous, anterior tibisa dark fuscous, fringed with hairs beneath, 
middle tibuu suffused with dark fuscous, with expansible hairs towards apex 
above, posterior tibia) and first throe joints of tarsi with projecting hairs above, 
median tuft of tibiog very large, mixed with shining motallio grey and black 
scales. Forewings elongate, rather narrow, costa gently arched, apex obtuse, 
tormeii straight, rather oblique, rounded beneath ; 7 to termen ; fuscous, irro- 
rated with whitisliH^chreous except on basal and terminal areas ; an indistinct 
cloudy whitish-ochreous fascia at |; an orange fascia before }, dilated on 
costa; cilia whitish-fuscous, with darker siib-basal shade, base pale orange- 
oobreous, Hindwings fuscous, paler and thinly scaled towards base, 
hair-pencil oohreous-yeUowish ; cilia whitish-ochreous, more yellowish towards 
base. 

One specimen, Maskeliya, Ceylon (Pole). 

Tirnyra sphenkis, n, sp, 

^ 9. 25-28 mm. Head and thorax fusoous, crown yellowish-mixed, in ^ 
with hairs raised round a quadrate pale oohreous-yeliowish area above antennw. 
Palpi fusoous, somewhat mixed with ochreous yellowish, in ^ with second 
joint clothed with loose rough hairs, terminal joint half second, much thicken¬ 
ed with loose scjiles, iu 9 second joint thickened with loose scales, 
terminal joint nearly as long m second, tolerably slender. A ntennse ochreous- 
yellowish, beneath infuscated, basal joint in $ with large tuft of fuscooa 
scales in front. Abdomen oohreous-yellow. Lege purplish^fuscene partiallf 
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mixed er euffuiied with ochreouiB-*y«Uowifth, posterior tibiio clothed with roogli 
ptojeeiieg hairs beneath on basal half, posterior tarsi clothed with rough 
projecting bairn above, more strongly in Forewings elongate, narrow, 
posteriorly somewhat dilated,costa slightly arched, apex obtuse, termen straight, 
rather oblique, rounded beneath ; 7 to termen; purplish-^fuscous, irregularly 
irrorated with dark fuscous, sometimes posteriorly sprinkled with whitish- 
ochreous ; a transverse elongate-triangular oohreous-yellow blotch beyond middle, 
apex downwards,more or less nearly touching both margins: cilia fuscous, 
becoming oohreous-yellow towards base, with a darker fuscous subbasal line* 
Hindwings pale oohreous-yellowish i termen in 9 narrowly sutfused irregularly 
with fuscous, in ^ only at apex and towards tornua; cilia pale oohreous- 
yeUowish. 

Three speoimens, Maakeliya, Peradoniya, and Pundahi-oya, Ceylon, in March 
and August (Green), 

Mucrolona plaiyconta n, sp. 

16—20 mm. Head and thorax ochreous-whiic. Palpi whitisli irrorated 
with fuscous and dark fuscous, second joint roughened towards apex above and 
beneath, terminal joint slightly shorter than second. Antennfe very stout, 
flatly compressed, ochroous-whitish, tip dark fuscous. Abdomen oohreous- 
whitish. Forewings elongate, rather narrow, costa gently arched, apex round 
pointed, termen sinuate, oblique, rounded beneath; 7 to termen, 9 separate; 
oohreous-whitish, towards costa and dorsum tinged and sprinkled with fuscous, 
costa posteriorly more or less suffused with fuscous ^ some scattered blackish 
or dark fuscous scales on aubmediau fold *, irregular groups of bii^ck and dark 
fuscous somewhat raised scales representing stigmata, pltcal before flrst disoal: 
cilia pale whitish-oohreous, outer half irrorated with fuscous. Hindwings 
with 5 and 4 connate or short-stalked, 6 and 7 long-stalked : light 
fuscous ; cilia pale whitish^ochreous, outer half irrorated with fuscous round 
apex. 

Two specimens, Maakeliya, Ceylon, in January (Pole). 

PharangitiB n. g. 

Antennas in $ thick, simple, basal joint moderate, without pecten. 
Labial palpi long, curved, ascending, second joint thickened with scales, roughly 
projecting towards apex beneath, terminal joint as long as second, slender, 
aente. Fofewings with 3 absent, 2, 4, 5 separate, 8 and 9 out of 7, 7 to 
teemen. Hindwings 1, elongate, apex round-poinied, torment faintly sinuate 
cilia 1; 3 and 4 remote, 5 parallel, 6 and 7 loiig«talked. 

Apparently allied to dfocrotofia. 

15 mm. Head and thorax white, patagia brownish-oohroous. Palpi 
apex of aecond joint white, terminal joint white towards 
Atttemuc white, heoeming whitlah-o'chreous towards apex. Abdomen 
Foiwinga elongate, rat^ narrow, coeta gently arched, 
ifieti preA«e4d| tmaen eofiogve, oblHue, rounded beneath $ 
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rather deep brownish-oohreoua; a clear white costal streak from base to J 
attenuated posteriorly; dorsum slenderly white towards base: cilia brownish- 
ochreous, blackish'grey at apex and on a median shadw disappearing towards 
toriius, beyond this whitish-yellow on tornien. Hindwings whitish-ochreous, 
slightly infuscated towards apex ; cilia whitish-ochreous. 

One specimen, Maskeliya, Ceylon, in March C^o^). 

Antiochtha n. g. 

Antonnje almost 1, in ^ simple, basal joint moderate, without peoten. 
Labial palpi long, recurved, second joint thickened with rough scales beneath, 
terminal joint longer than second, slender, acute. Posterior tarsi with basal 
joint thickened with rough scales above. Fore wings with 2 and d stalked, 5 
absent, 8 and 9 out of 7, 7 to termen. Hindwings 1, trapezoidal, apex obtuse, 
termen not sinuate, cilia 1 ; 3 and 4 connate, o absent, cell open, 0 and 7 stalked. 

Allied to Onehala. 

Antiochtha halbidota n. sp. 

17-18 mm. Head pale groyish-ochreotis. Palpi whitish, second joint 
irrorated with dark fuscous except towards apex, terminal joint with extreme 
base and upper ^ of anterior edge dark fuscous. Antennie pale ochreous. 
Thonix pale oohroous, mixed with whitish and dark fuscous. Abdomen whitish^ 
ochreous. Korcwings elongate, rather narrow , costa anteriorly gently arched, 
posteriorly nearly straight, apex obtuse, termon straight, oblhiuc, rounded 
beneath ; light fuscous with some scattered dark fuscous scales, median area 
ftufCusedly mixed with whitish ; a short blackish bar from base of costa; a 
narrow irregular blackish fascia from | of costa to before middle of dtuttum, 
more or less obsolete on dorsum, edged posteriorly with whitish suhusion ; a 
round blackish dot, edged with whitish sullusion, in disc beyond middle ; an 
ill-defined cloudy wliitish transverse line from J of coata to before tomuMjacma** 
what angulated outwards in middle ; edge of termen and iornus aufl'used with 
dark fuscous : cilia rather dark fuscous sprinkled with pale points, at base and 
beneath tornus pale greyish-ochreous, Hindwings light fuscous, darker on 
termen ; cilia pale whitish-ochreous, with two fuscous shades. 

Two specimens, Maskeliya, Ceylon (^Pole), 

Onehala cremtiaspis n, sp, 

21-22 mm. Hoad and thorax bronsy-foscous. Palpi oohreous-whitish, 
second joint externally suffused with rather dark fuscous except towards apex, 
terminal joint longer than second. Anionnee whitish-ochreous, indistinctly ringed 
with fuscous. Abdomen pale-bronzy-ochreous. Legs ochreous-whitish, anterior 
and middle tibiee and tarsi blotched with dark fuscous, posterior tibim dark- 
fuscous, Forewings elongate, narrow, costa gently arched, apex round 
pointed, termon concave, rather oblique, rounded beneath ; 2 from angle, 4 and 
5 stalked, 7 to apex ; bronzy-fuscous ; extreme coital edge whitish ochreous 
except towards base ; markings blackish fuscous, finely edged with whicish- 
oohreouH ; an irregular triangular dorsal blotch before middle, reaching J: across 
wing, confluent on dorsum with a triangular posterior dorsal patoh of dark 
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fiiacoua euffusion, whose apex reaches costa at J, its posterior edge limited by 
a nearly straight fine whitish-ochroous lino; a small spot on costa before middle, 
and a small oblique oval spot in disc beyond middle ; cilia light fuscous-ochreous, 
with broad rather dark grey sub-basal shade, beneath tornus wholly dark grey. 
Hindwings pale ochreous, apex and lernieu narrowly sufiused with fuscous; 
cilia pale funcous, at base and towards toriiu« becoming whitish-ochreous. 

Two specimens, Maskeliya, Ceylon, in February (Pole). The colouring of 
the posterior legs is a curious feature, being the reverse of what almost invari¬ 
ably obtains, * 

Tovodora xeraslis n, sp. 

(JJ. 15-16 mm. Head, palpi, and thorax ochreous-bronzy. Forewings 
elongate, narrow, costa slightly arched, apex obtuse, termen slightly rounded 
oblique : 7 to apex, 0 separate ; brownish-ochreous. forruginous-tinged 
sometimes suffused with rather dark fuscous on dorsal half anteriorly and on 
veins posteriorly ; stigmata ferruginoufi-ochroous with somo dark fuscous scales, 
partially edged with whitish, plioal elongate, dash like, rather before first 
discal ; a terminal series of fuscous or dark fuscous dots : cilia brownish 
ochreous sprinkled with whitish. Hindwings pellucid, grey-whitish, posteriorly 
and on veins suffused with greyish-ochreous : cilia whitish 00111 * 00118 . 

Two speciraous, Mooltan, Punjab, in August (Manders). 

Toroilora ephticta n, sp. 

9 . 18 mm, Hoad, palpi, antennse, thorax, and abdomen whitish-ochreous; 

second joint of palpi fuscous except towards apex. Forewings elongate, costa 
gently arched, apex obtuse, termen sinuate, somewhat oblique, rounded beneath; 
7 to tormeu,9 separuio; whitish-ochreous, with a few scattered grey and blackish 
scales ; a black dot on base of costa, and one beneath costa near base ; a dark 
grey dorsal dot near base ; stigmata rather large, blackish plical rather beyond 
first discal ; an almost marginal series of undefined blackish dots beneath 
posterior half of costa and round termen : cilia whitish-ochreous. Hindwings 
with 6 and 7 approximated at base ; ochreous-whitish ; cilia whitish-ochreoiis. 

One specimen, Maskeliya, Ceylon (Pole), 

ToTodora epomia n. sp. 

23 mm. Head, thorax, and abdomen broney-oohreous. Palpi ochreous- 
whiiish, second joint externally suffused with ochreous and dark fuscous 
except towards apex. Antennnc palo ochreous mixed with fuscous. Fore¬ 
wings elongate, posteriorly somewhat dilated, costa gently arched, apex round- 
pointed, termen sinuate, oblique, rounded beneath ; 7 to termen, 9 separate ; 
bronay oohreous, suffused with pale brownish except towards anterior S of 
costa ; a spot of dark puT^le-fusoous suffusion on base of costa ; stigmata dark 
fusoous, disoal small, indistinct, plioal and an additional dot beneath second 
disoal large, plical directly beneath first disoal: cilia light ochreous. Hind- 
wings grey, lighter towards base; oOia pale ochreous, with grey sub-basal 
shade. 

One apeoiiaeni Haakeliya^ Coy Ion, in August (Green). 
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Torodora $piloielh Walk. 

(firyptoUchia tpiloHUa Walk. Tin. 746 ; C. tripvsiulata Wal«., Lep. Ceyl. iii, 
m, pi 209, B). 

Feradeniya, Ceylcm, in April and Nov«wnber (Green). 

PnraipiiUe$ n. g. 

AntemiRf) in ^ aimple, basal joints elon^pite, without pecteu. Falpi 
moderately long, curved, ascending, second joint thickened with appreiwed scales 
expanded above towards apex, terminal joint shorter than second, acute. 
Posterior*tlbiss clothed with long fine hairs above, Forewings with 2 widely 
remote, 3 and 4 connate from angle, 5 from near 4, 6 out of 7 near base, 7 and 8 
italked, 7 to oosta, 9 approximated to 7. Hind wings under 1, trapoaoidal, apex 
produced, termen biainuate, cilia 2 ; 2 remote^ 3 and 4 short-stalked, 5 parallel, 
6 and 7 stalked. 

Allied to Nothris, and very similar in most characters, but the palpi are quite 
different. 

ParaBpiites ioloncha n. sp, 

^ 9. 12<15 mm. Head and thorax pale oohreous. Palpi ochreous- 
whitish, second joint suffused with fuscous except at apex. Forewings elongate, 
narrow, widest near base, costa hardly arched, apex round^^pointed, termen 
extremely obliquely rounded; pale ochreous, dorsal half>suflused with light 
brown ; a ferruginous-brown streak along costa from before middle to near 
apex, cut by a fine pale oblique strignla at beyond this mixed with blackish ; 
stigmata blackish, sometimes indistinat» plical very obliquely before first disoal, 
which is in middle of wing ; three undefined dots of blackish scales before 
termen *, cilia pale ochreous. Hind wings grey, darker posteriorly ; cilia grey. 

Four specimens, Peradeniya, Ceylon, in July (Green). Xiarva feeds m pods 
of Croialarla sp, (Green), 

HypslicHs n. g. 

Antennee in ^ shortly ciliated, b»ial joint moderate, without pecten. 
Labial palpi long, recurved, second joint thickened with dense scales, Home what 
rough beneath and with fringe of rough projecting scaleB above, terminal joint 
shorter than second, densely scaled, somewhat rdugh anteriorly and with ^juKc 
of rough projecting scales posteriorly. Forewings with 2 and 8 stalked, 4 and fi 
rather approximated, 7 to oosta, 8 absent. Hindwingi If, trapeaoidal, apex 
obtuse, termen not Binuate, cilia f ; 3 wad 4 connate, 5 parallel, 6 and 7 staMc^. 

Allied to ypsolophuB and Amrikoda. 

Bypelictk acrochlora n, sp. 

g, 16 mm. Head, palpi, antennm, and thorax *daik purplish-liroiiiy«li}|. 
ootts. Abdomen fuscous. Forewings i^ugate, rather narrow, oosta auteriofty 
moderately arched, posterioriy nearly straight^ iqmx rounded, termen somewhat 
obhquely rounded, apex somewhat distorted and bent oyer so as to be conoaue 
beneath; dark shining pur|dish-bimixy*fuscoiM; a hai^y paler obtuedyaiif^ 
dated transverse line from i of costa to tornus; apical distorted portion fmlo 
shining ochreous: cilia shining himmy-fiusoosm^ 
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odtrecmg and ferroginonfl. Hindwings fnHoonfi, paler towards base^ aubdoraal 
hairs pale whitisb-ochreoua ; eilia whitish-oohreous^ partially euSEnaed with pale 
fuaoona, round apex with darker fuseou*. 

One apeoimen, Moskeliya, Oeylon, in February (Pole). 
ypBohphns dtlimipiti n. ap. 

21 mm. Head and thorax fuscous. Palpi with second joint dark fus¬ 
cous, tip grey-whitish, tuft long, rather triangular, terminal joint much longer 
than second, ochreous-whitish sprinkled with dark fusoous, with subapical dark 
fnsoous band, 4 groyiah-oohrwms ringed with dark fuscous. Abdo-* 
men rather dark fuscous. Forewiiigs elongate, rather narrow, slightly dilated 
posteriorly. oosU gently arched, somewhat sinuate in middle, apex roimd* 
pointed, termen concave, little oblique, rounded beneath ; greyish-ochreous, 
strigulated with ferruginoua^brown ; a small blackish spot on base of costa and 
a dot beneath costa near base ; costal edge anteriorly pale rosy, strigulated with 
blackish ; a triangular blackish i^pot cm costa before middle, reaching ^ across 
wing ; a transverse streak of ferruginous-brown suffusion from dorsum before 
reaching more than half across wing'; discal stign ata small, ferruginous-brown, 
near together; an undefined fascia of ferruginous-brown suffusion about 
terminating on oosta in a darker spot mixed with blackish: cilia pale ferruginous, 
with an indistinct grey lino. Hindwings rather dark fuscous ; c»lia fuscous. 

One specimen, Kandy, Oeylon, in September (Green). 

Xylouyctid.«. 

Amp^ort^ n. g. 

Antennas in $ minutely ciliated, basal joint thickened with scales above, 
without pecten. Labial palpi long, recurved, second joint thickened with 
roiYgh scales beneath, terminal joint as long as second, acute. Anterior tibioe 
and tami very short, posterior tihlie loosely haired. Forewings with costal 
scaicHprojeCtions before and beyond middle ; 2 from J of cell, 3 from angle, 7 
to costa, B absent. Hindwings 1, oblong-ovate, termen not sinuate, cilia f; 8 
and 4 coimato or stalked, 5 parallel, 0 and 7 stalked. 

Allied to Xyiorycta. Type A. camelotk$^ 

AmpfwriU^ catmhdff^ n, sp. 

$. 20 mm. Head fuscous-whitish. Palpi whitish, terminal joint sprinkled 
with fusoous extsepi at apex, with a blackish subapical ring Thorax fuecous- 
whiiish mixed with pale brown. Abdomen pale greyish-ochTeous. Forewings 
elongate, moderate, costa moderately arched, apex rounded-obtuse, termen 
rounded,varitcal; fuscous-whitish, snfftwedly irrofated vrith pale, fuscous, and 
posteriorly with light ferruginous; costal scale-projectioiw tipped with li|(ht 
lerru|^ous»broirn ^ St'gmkta minute, dark fuscous, plkal slightly beyond dnit 
dbcal^second dsscSl edged beneath by a small whitish aeale^tuft; a much 
initfrr%ted subterminal line of dark fuscous irroration beneath middle of costa 
JStner and parallel to costa and termen to before tomus $ a tetminal eeriM of 

antemedian shade 
iqsfinhled wt'^ 
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dark grey on basal half, Hindwings palo brjissy fuscous, paUir anteriorly ; cilia 
fuscouH-wUitish, with light f ubcouh Bubbasal shade. 

One apecimen, Kandy, Ceylon, in October (Green), 

AmphorHh ntjclerodeH n. sp, 

$ 13 mm, Hoad, thorax, and abdomen dark fuscous. Palpi whitish, mixed 
with dark groy^ towards base ochreouR-tinged, terminal joint with blackish 
aub-rtpical ring. Forowingn aub-oblong, moderate, costa gently arched, more 
strongly towards baao, apex roundod-ohtuae, tennen rounded, slightly oblique; 
dark fusooua, slightly forrnginona tinged ; stigmata small, blaokisb^fnscous, 
plical rather beyond first discal, scoond discal margined beneath by a dot of 
aomi^whiit raised whitish scales; an indistinct blackish fuscous angulaled sub- 
torminal line, rather near and parallel to posterior part of costa and tormen j 
cilia grey mixed with darker, tips whitish-grey. Hind wings rather dark 
coppory-fuscous ; cilia fuscous. 

One apooimen, Haragam, Ceylon, in July (Green). 

Xyloryctu Meyr. 

I propose to widen the definition of the genus Xyloryata, so far as to unite 
with it the gonora lAchemiula, Tele('.ratef^, Chrarcha, P, ecfophila^ and Chalarotona. 
These were all published by me at the same time, and I select the name of 
Xylorycta for the resulting group because 1 made that typical of the family 
and therefore gave it precedeiuje. The »tru« tural characters are it us extended 
in the following particulars ; Antennal ciliations of $ variable (^—3) ; 7 of 
forewings to apex or termen ; (» and 7 of hindwings approximated, connate, or 
stalked. 

Xylorycta paracyrta n. sp, 

$ 23 ram. Head, thorax and abdomen whitish-ochreons. Palpi white, 
second joint light fuscous except towards apex. Antennal ciliations 2. 
Forewiugs elongate, moderate, costa rather strongly arched, apex evenly round¬ 
ed, torraen strongl.y rounded hO aa to bo prominent beneath apex ; 2 from -J, 
7 to apex ; whitish-ochreons ; a small round cloudy fuscous spot in disc 
beyond middle ; a faint curved transverse shade of fuscous suffusion at 
parallel to posterior part of costa and terraon ; cilia whitish-ochvoous, on costa 
and round apex suffused with ferruginous browm, tips dark grey round apex. 
Hindwings and cilia pale whitish-ochreous ; 3 and 4 stalked, b and 7 stalked. 

One specimen, Haputale, Geylou, in February (Green). 

Xylorycta pailoth n. sp. 

^ lC-l7mm. Hoad, thorax, and abdomen ochroous-whitish, head loosely 
haired. Palpi white, lower ^ of second joint fuscous. Antonna) strongly 
biciliated (3). I’orewings elongate, moderate, costa moderately arched, apex 
rounded obtuse, termon rounded, hardly oblique ; 2 from 7 to termett ; 
pale whitish-ochreous, thinly scaled ; discal stigmata indioatod by two or three 
blackish scales, fitci sometimes absent; an almost, marginal series of darlf grey 
or blaokirth dots along termen, sometimes litU© marked ; cilia oohreoo&rfwhitiiih. 
Hindwings and cilia ochreous-whitish; 3 and 4 stalked, 6 and 7 ataUced. 
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Four Bpocimens, Peradeniya and Yatiyantota, Ceylon, in March, Beptember, 
and November (Green). 

Nephanf4s n. g. 

Hoad with appreased noaloa, aidetiiflB amull, aliglitly raiaed. Antenna^ I, in ^ 
filiform, aimple, basal joint, elongate, without pecteii. Labial palpi very long, 
recurved, second joint, clothed boneath and on inner side with long, rough ex¬ 
panded hairs, terminal joint as long as second, slender, aciito' Anterior tibiie 
and tarsi short, posterior tibiie clothed with long hairs above. .Ftn'ewings with 2 
from I of cell, d,4, approximated, 7 and 8 stalked. 7 to about apex. Hind- 
wings, 1, elongate ovate, cilia 3 and 4 stalked. 5 parallel, ft and 7 short- 
stalked. 

Allied to XylorycJa, but distinguished by the rough hairs of palpi. ''I he apex 
of forewings is so rotmded that the tormiiiution of vein 7 might be described as 
indefinite. 

Nephanth aerinopa n, sp. 

^ 9. 20-28. ram. Hoad and thorax light greyish-ochreous, Falpi ochre- 
ou8-whitish, hairs internally marked with fuscous. Abdomen pale ochreous. 
Forewings elongate, costa gently arched, apex rounded, tenoen oblh^uely round¬ 
ed ; pale grwyish-ochreous, with some fine scattered blackish scales ; extreme 
costal edge whitish ; first disca) stigma raised, dark fuscous, plical and second 
discal indistinct, indicated by two or three dark fuscous scales, plical obliquely 
before first discal ; in ^ abate wiiitish-ochreous patch towaids dorsi m near 
base; cilia whitish, towards base mixed with pale fuscous. Hindwings 
whitish oohreouH tinged with fuscous; cilia, whitish, towards base fuscous- 
tiuged. 

Five apeoiraens, Batlicaloa, Ceylon, in April (Green), Larva conceals itself 
boneath galleries of wob and excreta on undersurface of leaves of coooanut 
palm; in bad attacks the palm fronds are completely skeletonized ; a serious 
post (Green), 

CEcoPHoniDiK. 

Kulechria autogramma n. sp. 

(J. 17 ram. Hoad ochreous-yellow. Palpi modei‘ate, oohreous-yeliow, 

second joint bhiokish except towards apex. Antonme grey, ciliations 1^. 
Taorax dark purplish-fuioous, posterior extremity ochrooutwyellowish. Foro- 
wings elongate, costa moderately arched, apex obtuse, termen obliquely 
rounded ; oohreoua-yellow, with some scattered dark fuscous scales; markings 
dark purpUsh-fUvSOous ; a basal fascia, widest ou costa ; stigmata moderate, plical 
Slightly beyond first discal; a soflusod elongate spot on costa towards middle ; 
a triangular spot on dorsum towards midd'e, its apex almost confluent with 
plical stigma; a thick suffused curved subtarminal lino from { of costa to 
tornus ; cilia oohreou»*yellow, dark fuscous on coital extremity of subterminal 
line. Hindwings grey, veins dark fuscous ; cilia pale oohreOus, with two 
fuinpus shades disappearing towards apex. 
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Mcuttotaces 

AnteontBl, in ^ thick, «jerruUte, Mtnple, baaal joint moderate, without 
peoten. Labial palpi long, recul^ved, eeoond joint thickened with loosely 
appreased scales, terminal joint m long as or shorter than second, slender,acute. 
Posterior tibiae rough-haired above. Forowings with 2 from angle. 3 absent, 7 
to costa, 8 absent, U from middle of cell. Hind wings 1, ovateJanoeolate, cilia 
i j ; 3 and t connate. 

A development of the Ph(xoaaoe6 group. Type M. ihermo^a, 

MmcroMcen th^rmopa n. sp. 

^.,18 mm. Head ocUreous. Palpi long, whitish-ochreous, second joint 
Bu&fiedly mixed with dark fuscous except at apex, terminal joint as long as 
second, sprinkled with dark fuscous. Antennm fuscous. Thorax oohreous 
spxmkled with dark fuscous. Abdomen whitish-grey, apex whitish-oohreous. 
Forewings elongate, narrow, costa, gently arched, apex round-pointed, termen 
extremely obliquely rounded; rather deep oohreons, with scattered dark fuscous 
scales, on dorsal half and costal edge irrorated with dark fuscous ; a small dark 
fnsoons spot on base of costa; an irregular dark fuscous blotch in disc at i, 
representing anterior stigmata ; second diseal stigma dark fuscous, and a 
similar dot below It, but obscured by dorsal irroration; a suffused dark 
fusoouB apical blotch ; cilia yellow-ochreons, paler towards tips, with a faint 
fxwoomi shade, above apical blotch grey. Hindwings pale grey ; cilia whitirfi- 
oohreons. 

One specimen, Maskeliya, Ceylon, in February (Pole). 

PiolUea B. g. 

Antonn®!, in g thick, serrulate, single, basal joint moderate, without pecien. 
Labial palpi long, recurved, second joint thickened with appreased scales^ 
terminal joint as long as second,.acute. Posterior tibl» rough-haired above. 
Forewipgs with 2 from angle, 3 absent, 7 and 8 stalked, 7 to termen, 11 frixm 
middle. Hindwings 1, elongate ovate, cilia 1 ; B and 4 connate. 

Allied to MacromoeB, 

PtalHca monoohorda n« sp. 

14 mm. Head glossy whitish-fuscous. Palpi whitiah-fusoous, seoohd 
joint sprinkled with dark fuscous. Antenn® pale fuscous. Thorax li|^t i^ossy 
fuscous. Abdomen pale whitishKMjhreous. Forewings elongate^ rather narrow, 
costa moderately amhed, apex round^pointed, tennen extremely obli<}nely 
rounded glossy wbitish-oohreons, tinged with brownish, with silver^ refiecihMBS ; 
basal half aufPused with brown, Ihnited by a fascia of dark fuscous suSiisioi!ii> 
its posterior edge sharply deBned and edged with white, running frpp middle 
of costa to beyond midle of dorsum, slightly cenoave; a dark fuiei|ii|Mi diseal 
dot at $ ; a series of dark fuscous dots round posterior part of oosta and teS^^ 
men: ciha wbitish-oshreous, towards base brownish-tiiiged and spidnklsd 
withi^nseouii. HindwingH pale grey ; cilia wintuili-ochreons, tinged witli 

One Bpeeimen, Maskeliya, Ceylnn (Pole). 
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Ph<eo8ao'*B Meyr^ 

X iifopoae to eictnnd the structural obaraoters of this genus so as to include 
forms in wUioh vein 7 of forewings runs to the termen, and also those in wbiob^ 
the seeoitd joint of palpi is clothed with rough projecting hairs towards apex 
above. In view of this extension Domo$aceH will cease to exist, being merged 
in Phmm 'ces, 

I*hiBo«ac4it ehryaoeoma n. sp. 

16 mm. H°ad urange-yollow. Palpi light orange, sprinkled with dark 
fuscous, terminal joint J of second, anterior edge dark fuscous. Antennee 
fuscous. Thorax and abdomen da k ptirplislx«*fusoouH Logs yellow, anterior 
and middle pair banded with dark fuscous. Forewings elongate, costa gently 
arched, a> ex obtuse, termen oblique, slightly rounded ; 7 to apex : dark shining 
purp2ish*bron£y«*fuscous; extreme costal edge yellow except at base and apex: 
cilia rather dark fuKOuus, tips ochreous-whitish on termen. Hindwings and 
cilia dark bronsy-fusoous. 

One specimen, Pundaln-oya, Uoylou, in February (Oreon). Much like 
P. anihocama, I'Ut differing by the apical termination of vein 7, and yellow 
costal edge of fore wings. 

Phmosacea arihotoma n sp. 

9, li) mm. Hea 1 whitish fuHcouK. Palpi very long second joint fuscous 
sprin led with whitish, abovo with rough projecting whitiKh hairs apex whitish, 
terminal joint whitish, auterior edge mixed with fuscous. Thorax light fuscous. 
Abdomen pale greyi8h<»ochreouH. Forewings sub oblong, costa moderately 
arched, apex obtuse, termen oblique, slightly rounded ; 2 from before angle, 
7 to apex , pale fuscous ; costal edge narrowly whitish*ochreous ; discal stig-^ 
maia dark fuscous, partially whitish^edged, second large, conueotod with apex 
of a triangular praotornal blotch of dark fuscous suffusion, its anterior edge 
vertical and margined with ochreous*whitish ; a terminal s tries < f irregular^dark 
fuscous dots com inued round apex; cilia ochreous«.whjiibh, brownishwtinged 
on basal half, with antemedian series of faint fuscous spots. Hind wings light 
fuscous, darker posteriorly ; cilia pale whitish-fuscous. 

One specimen, Feradeniya, Ceylon, in November (Green). 

PhmoBi%ct» agemopia n. sp. 

9. 1^ rorrt. Head light oohreous, brownish-tinged. Palpi very long, second 
joint dark fuscous sprinkled with whitish-ochreous, above with rough project¬ 
ing whitish hairSy extreme apex whitish, terminal joint oohreous-whitish, 
aniertor edgn mixed with fuscous. Thorax light brown. Abdomen grey, apex 
w^hitiih^^ochreous. Forewinge elongate, costa moderately arched, apex obtetee, 
termen oblique, lightly rot&ded; 2 widely remote from angle,? to termen; rather 
i%ht brown, slightly forruginoufl-tinged, with a few soatlefed dark fuscous 
sesles ; stigmata dark fuscous, plical somewhat beyond first discal; cilia Hghi 
edtreons, on basal half brownish-tinged, Hindwtngs pale f usoouii^ tinged 
wttitUii«ochffeous anierioily, dax^er towards apex ; ciHa {:ale oohmoui, 
Utiaapeoimsn, k August (GremOL 
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OoPBOMOEPHrDii;. 

When originally describing the genus Coprcmorpha, 1 suggested that it 'would 
probably be nocessary to regard it as the type of a new family, and 1 now think 
it advisable to give effect to the suggestion. The characters of the family are 
at present those of the genus; the basal pectination of hairs on the lower 
margin of cell of hindwings is a peculiar character amongst the Tindna, possi¬ 
bly indicating some relationship to the Tortricina ; otherwise the family has 
probably most aihnity to the AploryoUdai, though differing in the Beparati*^ of 
veins 7 and 8 of forewings, the parallel veins 0 and 7 of hindwings, and the 
thickened palpi. 

Coitromorpha pleuraphofm n. up. 

^9. 15-20 mm. Head and thorax ochreous*whitish, thorax sometimes 
sprinkled With fuscous. Tongue present, very short. Palpi dark fuscous, apex 
of second joint white, terminal joint oohreous-white with dark fuscous median 
ring. Anticmi8& oohreous-whitish, irregularly spotted above with dark fuscous, 
in $ deeply and broadly dentate. Abdomen whitish ochreous. Forevrings 
elongate, posteriorly dilated, costa posteriorly strongly arched, apex rounded- 
obtuse, termen rather obliquely rounded ; cell very narrow ; scales on veins 
roughened, on margins of cell tufted, between veins appearing ribbed owing to 
their bases being transparent ; ochreous-whitish, thinly strewn with small 
f UBGOUs spots (in Assam example towards dorsum more ochreous and mottled 
with fuscous) ; costa irregularly spotted with dark fuscous ; several irregular 
dark fuscous spots on margins of cel], its posterior end more or less suffused with 
dark fuscous ; two or three posterior series of irregular dark fuscous marks on 
veins : cilia wbitish-oohreous. Hindwings oohreous-grey-whitish, with prismatic 
reflections ; cilia pale whitish-ochreous. 

Three sp«oimens, Maskeliya, Oeylon, in March (Pole) ; Margherita, Assam. 
The difference in antennal structure from the typical species appears only speclflo. 

£XJLOai8Tll)j£. 

Cuphodw dicastiB n. sp* 

10 mm. Head, palpi, antenncs, thorax, abdomen, and legs oohr^oua^ 
white antenna simple ; anterior tibia with a dark fuscous line ; posterior legs 
with a conspicuous small black spot on origin of median spur beneath, and with 
several cloudy dark fuscous dots above on origin of apn» and apex of tarsal 
joints. Forewings narrow, gradually long-pointed from near base; ochteefli^ 
whitish ; cilia ochreous^hitieh. Hindwings and cilia ochreous-whitilsh. 

One specimen, taken near Kandy, Ceylon, by myself in December. 

FyrodereeB Belmopia n. sp. 

9. 16 mm. Head and thorax Kght shining golden»^hreons, face whitish 
tinged* Palpi whitish-ochreoxu. Antenh® whitish, lined above and towasdi 
hm rinpfed with dark fuscous, towards apex with three dark fuecons ben^« 
JfcHomen whitish-oohreous, three basal segments dark brown domidtyw 
PorewiJ^hlol^mte4anceo^ate,long^ointo^ ? 

transverse whitish tine at J, above middle entitling x iStmi vdtilWk 
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anteriorly, towards costa doubled and enoloeing a fine blackish strignla, towards 
dorsnin thiokened and becoming silvery^metallic, followed by a subdorsal black 
dot; wing beyond this st iff used with pale ochroousiiyenow, most strongly in 
dim; two mdistmot whitish costal strigalss separated by a blackish dot beyond 
cilia pale brownishM>chreoDS. Hindwings fuscous, with a transparent 
patch towards base ; cilia light fuscous, becoming pale yellowish on costa 
towards apex. 

One speuhneu, Pundalu*oya, Oeylon, in February (Green). 

Pyrodemu magica n. sp. 

9-12 mm. Head shining metallic bronzy-grey. Palpi yellow, anterior 
edge of terminal joint dark fasoous. Antennas dark fuscous, with broad 
white subapioal baud, basal joint yellow in frout. Thorax deep shining ooppery- 
bronzo. Abdomen bronzy-grey. Porewings elongate-lanceolate, long-pointed ; 
deep shining brassy-bronze, basal fourth and apical ? bright deep ooppery- 
purple; fine transverse bluish-white lines at ^ and beyond middle, second 
interrupted in disc; eilia dark fuscous, base suffused with coppery-purple. 
Hindwings dark grey, lighter towards base ; cilia purplish grey. 

Three specimens, Maskcliya, Oeylon, in February (Pole), 

Pyroderces spodochtha n. sp. 

^9. ^-10 mm. Head and thorax oohreous, auffusedly mixed with 
ferruginous. Palpi whitishochreous, suffused with deeper ochreous, terminal 
joint with dark fuscous subapical ring. Antenneo ochreous-whitisb, ringed with 
dark fuscous or blackish, towards apex with three blackish bands with whitish 
interspaces. Abdomen pale oohreous. Forowiugs elongate-lanceolate, long- 
pointed ; reddish-ochreons or ferruginous, partially irrorated with fuscous j 
markings whitiHh--ochreouB, densely irrorated with blackish or dark fuscous, 
more or leas raised in disc ; a somewhat oblique fascia about i ; an upeurved 
streak from dorsum beyond middle obliquely outwards to § of costa, continued 
along costa to near apex * a terminal streak from tornus to apex, usually 
interrupted in middle: cilia grey, round apex becoming light oohreous, at apex 
ferruginous, with short dark grey line before tips beueatb apex. Hindwings 
linear, grey, darker posteriorly ; cilia light grey, oohreouB»tlnged. 

Sixteen specimens, Kandy, Oeylon, in December and February (Green). Bred 
freely from larvos feeding in resinous masses of a lac Ooooid, Tachardia albi$9im 
(fireeu). 

Ppr0ii$rM aooBOMma u. ap. 

9 xUm« Bead oohreons-white, erown dark bronze. Palpi oohreous- 
wh}^, dark fuscous toerfrds base, terminal joint dark fuscous eseept on basal 
fcmrfih. Antennis ochreous#white. Thorax dark hronsy-fusoous. Abdomen 
fbey, auai tuft ochreous^whitish* Forewings elongate*^lanoeolat6 { dark fuscous, 
puiepllkhttinged ) a white vertical fascia at narrowed towards costa; 
a jlfj^^uMs^^triaugu white spot on costa beyond ndddie, and anothericn tomus; 

dai^ IttioouSi and towards tomus. Btindwinge 
dh yeilow^chreont on baesl half 2 oKd 
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One specimen. Peradeniya, Ceylon, in December (Green)* 

OedermUipodti cyprk n. «j). 

9* I’i mm, Hmd Mhiniug dark bronzy-fuscoua, collar to rmiliottered* Palpi 
light oohreous-reddisU, anterior edge and terminal joint internally dark fusoona. 
Antennse dark purpiUh-fu^cous, fringed with long scales above from base to 
near apex. ThoraK vermilion-red, monothorax posteriorly slenderly edged with 
blackish, metutUorax light oohieous-reddish. Abdomen pur pie* blackish, 
posterior edge of i^ecoud segment white. Legs puiple blacki^h, bristles whitish- 
oohreous, spurs with two or throe praiapioul bristles. Forewings elongate- 
lanceolate, costa faintly sinuate, vermilion-red; a small purple black spot in 
middle of base ; a dark fuscous-purple apical patch, occupying nearly of 
wing; cilia dark bronzy-fuscous Hindwiugs dark fuscous, basal | light 
ochnous-yellowish, division suffused ; cilia rather dark fuscous, paler and 
suffused with pule yellowish towards dorsum. 

One speciinen, Kandy, Ceylon, in December (Green). Bred from cclony of 
lao Coccid, Tachardia allnzsioi, on Theohroma cacao (Green). 

Pluteluii^. 

Pixmomsuta n. g. 

Head loosely haired ; ocelli present; tongno developed. Anlenn» }, in ^ 
moderately ciliated, basal joint modemto, wiihout pecten. Labial palpi moder¬ 
ate, curved, asc^ending, with appressod scales, terminal joint shorter than 
second^ tolerably pointed. Maxillary palpi obsolete. Posierior tibiae Mnoolh- 
scaled. Foiv.wingi with 2 from near an/iile, 4 absent, 7 to apex, 8, U, 10 from 
near 7,11 widely remote, from before middle, secondary cell and partiig-veiu 
well defined. Hind wings 1, elongate-ovate, cilia i ; 3 and 4 connate, 5 parallel, 
6 and 7 rather approximated, 8 free. 

Allied to Vponomeuta, apparently somewhat earlier in the line of development, 

Prommmia mrcvim n. sp. 

^ 9. Ifi'ld mm. Head, palpi, antennro, and thorax whitish-ochreous, suffnaed 
with pale fuscous. Abdomen light fuscous-reddish. Forewirgs elongate, ccsta 
modovatoly arched, apex obtuse, termen nearly straight, rather oblique,rounded 
beneath ; light fuscous or fuscons-ochreous, irregularly strewn with small dark 
fuscous dots ; discal stigmata rather large, dark fuscous ; cilia pale brownisfi< 
ochreous, tips paler. Hind wings dull fuiicoua-reddish ; cilia fuscous, tips whitish. 
Two specimens, Henoratgoda, Ceylon, in Novumber (Green). 

*lrc/«ma^a n. g. 

Head with loosely appressed hairs; ocelli present; tongue short. Auienme 
L in ^ stout, simple, basal joint short, without pecten. Labial palpi moderate, 
curved, ascending, second joint thickened with rough scales beneath, terttilual 
joint shorter than second, acute. Mixillary palpi obsolete* Posterior tibias wHh 
loosely appressed scales. Forewiugs with 2 from J of cell, 3 from towards 
angle, 8 and « out of 7,7 to costa, 10 from near 7,11 remote, frern 
jmiddlo, secondary cell absmt. Hindwings 1, trapezoidal-ovate, cilia i ^ B olid 
4 connate, b puraBel, 6 and 7 stalked, 8 free. 
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Allied to Hilarographa, of which it may bo a development. 
Ar6htmaga2>y^<*cUiH\ »p, 

16—17 min. Head biowniah-ochreous, Hides of crown fuscoiiB, collar edged 
with ferruginous. Palpi white, basal joint ochroous, Bccond joint ochi*€ou« or 
fuscous above. Antonuaj ochroous. Thorax white. Abdomen whitish-oohreous. 
Forewings elongate, somewhat dilated posteriorly, costa gently arched, faintly 
sinuate, apex round pointed, termeu deeply and abruptly concave, oblique, 
rounded-prominent beneath ; white, towardidorsum and iormen greyish^tinged ; 
dorsum irregularly spotted with dark fuse..us suffusion, exhuming about ^ 
across wing, largest spot praatornal; six reddish-orange ohln.we wedge-bhaptd 
strigulaj from posterior half of costa, marked with rather dark fuscous on costa, 
first two larger and more oblique, becoming whilifh-ochreor.s dowi. wards, sixth 
abruptly angulated and running to apex *. produced apical area otherwise 
tinged with leaden-grey, and marked beneath with a longitudinal ochreous-ytHow 
blaokisb-edged bar; terminal arts tinged with whitisli-ochrcous ; a black 
pnetermiuui dot in middle, and two towards tomus; cilia whitish-cchreous, 
basally brown at apex and yellow beneath it (imperfect), Hii dwings whitish 
oohreous, tinged with grey towards tornus, with a preeierminal series of faint 
grey spots, apex yellower ; cilia whitish-ochreous. 

Two specimens, Maskeliya, Ceylon, in February and March (Pole), 

Iriunaufta n. g. 

Head with appreased scales ; ocelli present; tongue shoH. Antennoe in $ 
simple, basal joint short, without peeten. Labial palpi moderate, curved, 
ascending, second joint with appressod scales, slighUy rough beneath, terminal 
joiut short, thick, obtuse. Maxillary palpi obsolete. Posterior tibim smooth- 
scaled. Fore wings wdth from middle of coil, 3 from 4 from angle, 7 to 
termen, 8 to costa, H nd 10 from near 8,11 temote, from middle of cell, 
secondary cell well-defineil. Hindwings I, ovate, cilia ^ ; 3 and 4 connate, 5 
somewhat approximated, 6 and 7 rather approximated towards base, 8 free. 
Allied to Hiiarngrapha, 

Irianasm sapphiropa ii. sp. 

17 mm. Head dark fuscous, with a bright deep blue bar above middle 
of face, collar and sides of crown pale metal Ho blue Palpi fuscous, towards 
l>a8e whitish-fus ous. Antennw dark fuscous. Thorax greenish-bronse. 
Abdomen dark fuscous. Forewings elongate, posteriorly considerably dilated, 
costa posteriorly moderately archeii, apex obtuse, termen sinuate beneath apex, 
hardly oblique, rounded beneath ; dark bron«y-f uscous ; basal area within a 
line from of costa to } of dorsum suffused with golden-green with strong 
purple ahd blue refteetjous; four curved butwrardly oblique pale metaliio-blue 
transverse strigulee from near middle of dorsum ; two pale metallic-blue oblique 
streaks from costa before middle, white on costa, second tuuoh longer, and two 
others less oblique from costa beyond middle; a pale melal iebite oblique 
•trealic from beiieaih costa beyond Ihese^ aluiost or quHe meeiiug a short bluish- 
downward streak from apex; twd short streaks from costa before 
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apex first pale metallio-blne, second bluiehosilvery ; two tertioal purpliflh«leadeii 
streaks before and beyond tomus, reaching to above npddle, partially split or 
branched ; cilia brilliant pnrple-ooppery round apex purplish-grey with blackish 
basal line, with white spots on costal extremities of last two streaks. Hindwings 
dark fuscous, with a paler thinly scaled longitndinal discal patch; cilia whitish, 
with dark fuscous basal line, towards apex with a patch of fuscous suffusion. 

One specimen, Kandy. Ceylon, in Beptembor (Green). Both in structure and 
type of markings this insect appears to approach the genus Lanpeyn^ia in the 
EpibUimdm, and possibly indicates the origin of that family. 

Hilaroffrapha oaminodes n. sp. 

^9- 12-17 mm. Head, palpi, and antennso varying from ochroous 
to fuscous. Thorax deep reddislnorange, with ihree dark purpiish-fusoous 
usually broad stripes. jA bdomen dark fuscous. Forewings elongate-triangular, 
costa slightly arched, apex rounded, iormen sinuate beneath apex, rounded, 
little oblique ; deep reddish-orange ; basal area with three longitudinal dark 
bluish-leadev^-fusooua streaks ; costal edge dark fuscous ; five oblique pale 
blue-mettalio streaks from costa between i and apex, edged with dark fuscous, 
more or loss white towards costa, last two united at apex to form a loop ; 
dorsal } between ^ and termen irregularly striated with dark purplish^leaden- 
fuscous ; sometimes costal and discal areas much suffused with dark purplish* 
leaden-fuscous ; a short leaden bar on termen below middle, preceded by a 
blackish dot ; a wedge-shaped bluish-leaden-metallio dash on subapical sinus- 
tion, whitish on termen : cilia fuscous, mixed with dark fuscous, and at apex 
and on a subapical spot suffused with oohreous-whitish, with a dark fuscous 
basalline becoming purplish-metallic on middle of termen. Hindwings dark 
fuscous, darker terminally ; cilia pale fuscous, with dark fuscous basal line. 

Ten specimens, Pundalu-oya, Gammaduwa, and Bangella, Ceylon, in Feb¬ 
ruary. March, June, and August (Green). 

Larva tunnels into fleshy rhysomes of cardamom plant causing partial 
abortion of flowering racemes and is a serious pest (Green). 

Saptha maragduis n. sp. 

$ 9. 16-17 mm. Head brilliant metallic dark greenish-bronze, sides behind 
eyes oohreous-yellowish. Palpi shining golden, terminal joint dark fuscous, 
Autenme purple-bkckiah, with a white patch above at f from base. Thorax 
metallic green, more or less coppery on back. Abdomen dark fuscous. Fore- 
wings elongate-triangular, costa posteriorly moderately arched^ apex obtuse 
termen straight, rather oblique, rounded beneath ; blackish ; basal area metal* 
Uo golden-green, sometimes with coppery refieotions, its edge straight, runuiug 
from i of costa to J of dorsum ; traces of an interrupted line of ground colour 
within this, near and parallel to outer edge ^ beyond this a fascia of ground 
colour, bisected by a greenish-eilvery line, and followed by a white fasoic, of 
which the posterior edge is suffused and connected with an upourved cresdeutic 
patch of white suffusion above middle, and expanded neat dorsum; peat- 
erfor aiea etenly sprinkled with aUveiynwhitli^ scales; a silvory^metallic lei^- 
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minal 8tr0a1c» becoming pale-blue on upper half; cilia ahining bluiah^grey, 
banal third blackish. Hicdwings dark fuBcous, lighter towards base i cilia pale 
fuscous, on upper half of termen whitish, with dark fuscouis basal line. 

Fourteen specimens, Kandy, Ceylon, in August and September (Green). 

Tortricomor^jha grammarcha n. ap. 

23*‘24 mm. Head whitish-oohreous, hairs of crown mixed with fuscous 
at base, frontal hairs brushed upwards between antennee. Palpi whitish- 
ochreous, second joint externally yellow-orohreons, in front fuscous-tinged 
lateraliy slightly exourved, terminal joint half second, fuscous^ Antennae 
fusooua Thorax brown. Abdomen fuscous, tip whitish-oohreons. Forewings 
elongate, posteriorly considerably dilated, costa gently arched, faintly sinuate, 
apex rounded-obtuse, termen rounded, hardly oblique; brown ; extreme costal 
edge yellowish from j to middle ; base of dorsum suffused with dark fuscous ; 
a short yellow mark on middle of costa from which an obscurely indicated 
yellowish line proceeds to dorsum beyond middle; an obscure dark fuscous discal 
spot at { ; a small triangular yellow spot on costa before apex, from which a 
Tery faintly indicated yellowish line proceeds to termen below middle; a 
terminal series of cloudy dark fuscous dots; extreme terminal edge wbitish- 
oohreous : cilia fuscous. Hindwings dark fusoous, lighter towards base ; cilia 
fuscous. 

Two specimens, Kandy and Peradeniya, Ceylon, in September (Green). 

Tortrioomorpha diphtKarina n. sp. 

S9. 22-23 mm. Head whitish-ochreons. crown brownish-tinged, in ^ 
with long frontal hairs brushed backwards between antennss. Palpi whitish^ 
ochreous, in ^ laterally exourved, terminal joint in ^ very short, in *9 half 
second. Antcnnse pale ochreous. Thorax whitishochreous mixed with 
brownish-ochreous or fuscous. Abdomen pale greyish-oohreons mixed with 
fuscous, in ^ with median lateral whitish«K>chreous tuftfi brushed upwards to 
meet above. Fore wings elongate, posteriorly eonsiderably dilated, costa gently 
arched, apex rounded-obtuse, termen rounded, hardly oblique; rather dark 
fuscous, more or less strewn with brownish-oohreous scales ; markings brownish 
ochreons, obscurely edged with pale yellow-ochreous; a basal patch, sometimes 
Utile marked, its edge running from beyond ^ of costa to before middle of 
dorf4nm, bisinuate; saroioval spots on costa before and beyond middle ; an 
irregular discal patch extending from middle to in 9 obssured by general 
oehmous suffttitton; a trlanguhir apical spot; some Irregular suffused marlqnga 
towards torhus; a dark faseous terminal line: cilia whitish-oohreons, brottnhih^ 
tinged except round apexi faintljr batted with f usUous. Hindwings fuscons- 
snffnied with dark fnsoons towards termen : dlia whitish-oohreons, with fua- 
eons basal line* 

Two specimens, Feradeniya, Ceylon^ in January and February (Green), 

\ tho^ faintly ^t- 

brOwiiMh*:tii^^ tettgiiMil 
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joint half necond. Antfnn® pale hrowniah-ochreoua. AMomen fuaoow^ 
Forewinga elongate, poaterioily considerably dilated, costa gen*ly arched, apex 
rounded-obtuse, lerraen rounded, hardly oblique ; ochreous-brown ; base of 
dorsum suffused with fuscous ; a nearly straight somewhat irregular thick 
fuscous line from beyond i of costa 1 1 I of dorsum ; a spot of fuscous suffusion 
on middle of costa ; a (mrved series of elongate fuscous spots between reins 
from 5 of costa to tornus ; cilia ochreous-brown, tips whitish-ochroons. Bind-- 
wings dark fuscous, lighter towards base ; cilia whitish-ochreous, with two 
faint fuscous lines. 

One specimen, Peradeniya, Ceylon, in February (Green), 

AfUfcritlCH n. g. 

Head with appres-ied scales ; ooolU present ; tongue developed. Antenna; 
J, in (J moderately ciliated, basal joint moderate, without peoten. Labial 
palpi moderately long, subaficending with approssed scales, terminal joint shorter 
than second, pointed. Maxillary palpi rudimentary. Posterior tibim loosely 
scaled above, Forowings with 16 furcate, 2 from angle, 7 to termen, 11 from 
before middle of cell, Hindwings 1, elongate-ovate, cilia 3 and 4 short- 
stalked, 8 connected with 7 beyond cell. 

Not obviously allied to any genus known to me. 

AfUicrateH chrynanlha n. sp. 

16 mm Head and palpi deep yellow. Antennoi daik fuscous, basal 
joint yellow\ Thorax dark purplish-fuscous. Ab 'omen dark fuscous, anal 
tuft pale ochreous. Forewings elongate, rather narrow, costa gently arched, 
apex obtuse, termcn nearly straight, oblique, rounded beneath ; dark purplish- 
fuscous ; markings clear yellow ; a very broad fascia about unevenly 
narrowed towards costa ; a triangular praetornal spot, reaching half acrosa 
wing, and a small costal spot opposite to it: cilia dark purpl sh-fuscous, round 
apex pule yellowish on outer half. Hindwings thinly clothed with hatrscales^ 
dark fuscous, slightly purplish-tinged ; a patch towaidsbase obscurely suffused 
witS whitish yellowish; cilia purplish-fuscous with darker suffused subbaaal line. 

One specimen, Moskcliya, Ceylon (Pole). 

Stachyoiu n. g. 

Head with loosely appressed scales; ocelli present ; tongue derelopad. 
Aiitenno) J, in $ pubescent, basal joint short, with dense pec ten of sea)aa* 
Labial palpi moderately long, subasoending thickened with rough scales 
anteriorly, terminal joint as long as second, pointed. Maxillary palpi shprt, 
porrected scaled^ Posterior tibim clothed with long hairs above. Forewinga 
with 2, 3, 4 approximated from angle, 5 absent, 7 to termen, 8 and 9 shorW 
stalked, 11 widely remote, from before middle of cell. Hindwings 1, elongate* 
ovate, cilia |; 3 and 4 connate. 6, 6,7 parallel, 8 free. 

Perhaps related to the Now Zealand genus OHhefwhe$, 

Siachyotis epiclirym n, sp. 

19 mm. Head white, face sprinkled with grey. Palpi white^ second 
yoint greyish*tinged and irrorated with blackish, tenninal jo.nt with iabbetiM# 
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median, and apical ring* of blackish irroration. Antennas grey ringed with 
whitish. Thorax whitish tinged and sprinkled with foBcous. Abdomen 
whitish-oohreons. Forewings elongate, rather narrow, posteriorly somewhat 
dilated, costa gently arched, apex round«*pointod, termen concave, oblique ; white, 
partially tinged and irregularly irrorated with fuNcons, with scattered blackish 
striguisB ; anterior J of costa regularly strigulalcd with blackish ; three irreg¬ 
ular brassy-golden fascia? edged with pale fuscous, first stibbasal, obsolete on 
costa, second somewhat before middle, third at narrow and more or less 
interrupted ; a small fuscous spot on costa at J : cilia oohreous-orange, external¬ 
ly with three rows of dark purple-fuscous points. Hind wings pale grey ; cilia 
grey-whitish. 

One specimen, Maskeliya, Oeylon, in December (Polo). 

Tineip^. 

OpQ»t 0 ga sidopa n. sp. 

$. 5 mm. Head and thorax white. Antennes light grey, cyecap white. 
Porewings lanceolate ; white ; a broad dark fuscous anterior fascia, on costa 
extending from \ to middle, much dilated downwards and on dorsum extending 
from near base to near tornus, a fine dark fuscous irregular line from J of costa 
to termen beneath apex, area beyond this fuscous ; a minute black apical dot ; 
cilia light greyish-oohroous. Hindwings light grey ; cilia whitish groy-ochreous 

One specimen, Pundalu-oya, Oeylon, in May (Green). 

Gracilaria perUphma n, sp. 

7—8 mm. Head bronasy^oohreous, face white. Palpi white. An¬ 
tennas grey. Thorax bronry-oohreous. Abdomen grey, anal tuft whiUsh- 
oohreous. Legs fuscous banded with white, njiddle tibite not thickened. 
Porewings narrow lanceolate ; bronry-ochreous, sometimes much mixed with 
dark fuBoous ; four costal and three dorsal oblique white wedge-shaped streaks, 
more or less edged with dark fuscous, first costal from before middle, fourth 
almost vertical, first dorsal from near base, second somewhat beyond firat 
costal, third lornal; a black apical spot ; cilia pale grey, at apex with a white 
hook edged above with a black lino and beneath with an oohreous bar. 
Hindwings and cilia light grey. 

Two specimens, Maskeliya, Ceylon, in April (Pole). 

Orohiftophofa ttaterim n. sp. 

ij. 5—6 mm. Head, antenajse, and thorax shining white. Porewings 
lintseolaie ; shining white ; tfireo oblique slightly converging dark fuscous lines 
from costa beyond middle, directed towards lornal spot bnt not reaching it, 
space between two anterior pale whitish-oohreous ; a round dull golden- 
metallic raised tornaPspot, edged laterally with blackish. and anteriorly faintly 
ringed with pale yellowish ; cilia pohreous-whitish, with three fine fuscous 
llpes, innermost dark fuscous. Hindwings and cilia whitish* 

T^hree specltnens, Perad^ya, 9®^^ ^(Green). Iinrva mines huge 

hlUifUvUlea patches (several larvss in ope blister) in leaves of Ptumbapo cap^ntit^ 
ontfdle from the of the leaf (Oreen)^ 
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Tonsa oitrorrhoa n. ap. 

16. mm. Head white, loosely rough-haired on crown bat not tufted, 
face pale yellow. Palpi, antanuin, thorax, and abdomen pale whitiah-yollow. 
Forewings elongate, narrow, terminally dilated, costa slightly sinuate, apex 
round-pointed, termen concave, rather oblique, tornns prominent, round- 
pointed ; white, with series of pale fuscous transverse strigulwe beiw(3en veins ; 
costal half except towards termen, and veins on terminal area suffused with 
pale brassy-yellow ; margins of cell, and tornal veins dotted with dark fuscous ; 
minute blaokish dots at apex and tornus : cilia whitish, becoming pale yellowish 
posteriorly, with a dark brownish postmodian line. Hindwings whilish, towards 
apex yellowish-tingod and with a few grey strigulsj ; cilia white. 

Two specimens, Hantane, Oeylon, in March (Green ). This is very closely 
allied to the other known species, but shows slight structural as well as super¬ 
ficial differences. The neuration is misinterpreted in my description of the 
generic characters when dealing with the Australian 7\ purella^ and should 
be as follows Forewings with 2 and 3 stalked from angle and approximated 
throughout, 4 absent, 6 connate or short-stalkod with 2, 6 from middle of 
transverse vein, 7 and 8 approximated at base or connate, 7 to termen, 9 absent, 
10 absent, 11 from beyond middle of cell. Hindwings with 2 widely remote 
from angle, 3 and 4 short-stalkoil from angle, 5 from middle of transverse 
vein, 6 from angle of cell to beneath apex, 7 absent, 8 closely approximated to 
cell and base of 6, then diverging. 

StnUhhea u. g. 

Head loosely scivled ; ocelli absent; tongue absent, Antennsc in g bipec- 
iinated or plumose to apex, basal joint short, thick. Labial palpi rather or very 
short, slender, loosely scaled, pointed. Maxillary palpi obsolete. Posterior tibiw 
smooth-scaled. Forewings with lb furcate, 7 and 8 stalked or approximated, 7 
to apex or costa, 9 absent, 11 widely remote, from middle of cell, secondary coll 
and parting-veins defined, Hindwings J, elongate-ovate, cilia ; 5 absent, 6 and 
7 shorWtalked or approximated, 8 free. 

Type S. $i{Urarcha* This genus is a development of Melamuif and shows 
analogous variability of structure, but is easily separable by the absence of a vein 
in both fore wings and hindwings, 

Struthism holoscia n. sp. 

13—15 mm. Head, palpi, antennm, thorax and abdomen grey ; palpi very 
short; antennal pectinations extremely long, ]j of length of antenna?. Forewings 
moderately elongate, costa modoiatoly arched, apex round-pointed, termen very 
oblhiue,slightly rounded ; 7 and 8 stalked ; grey, obsoturely mottled with rather 
dark fuscous: cilia grey, mixed with rather dark fuscous. Hindwings and cilia grey. 

Three specimens, Maskeliya, Oeylon, in February (Foie)* 

Struihi$ca mesocerUra n. sp. 

^ 9. 13-18 mm. Head ochreous. Falpi very shert dark fuscous. Ah- 
tenuie in ^ fuscous, pectinations 4 ia 9 pale pchreous, Thorax atid abdomen 
pak greyish-oohreous. Forewings elongate, costa gently arched, ape* round* 
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poiatod, termen very obliquely roimdod ; pal© greyish-oohroous, costal edge yol- 
lowish-tinged ; a round blackish spot towards dorsum before and one in disc 
slightly before middle; a blackish bar from middle f)f doraum, reaching nearly 
half across wing, somotimes incomplete ; a fuscous fascia from costa before apex 
narrowed downwards and not reaching tortins; a series of black dots along 
posterior half of costa aud termen: oilw whitish^ochreous, Hindwings light 
fuscous ; cilia whitish«oohreous. 

Three specimens, Kandy, Ceylon, in March (Green). 

Struthisca thranith n. sp. 

^15 mm., 9 26 ram. Head pale ochreous-yellowish. Palpi short, pale 
ochreous, mixed with dark fuscous except towards apex. Antennae pale ochre- 
ouft, in 9 mixed with fuscous, pectiiuttiona in ^ 3. Thorax fuscous, patagia in 
^ whitish-ochreous. Abdomen pale ochreous, suffused with fuscous on sides 
and posteriorly, anal tuft pale ochreous. Forewings elongate, posteriorly di¬ 
lated, costa modoratoly arched, apex obtuse, termen slightly rounded, rather 
strongly oblique; in ^ whitish-oohreous sprinkled with dark fuscous, in $ 
whitish-fuscous coarsely strigulated with dark fuscous; base of costa dark 
fuscous ; a straight dark fuscous fascia from beneath costa before middle to 
middle of dorsum ; a roundish spot of dark fuscous suffusion in disk beyond |; 
in $ two or three dark fuscous atrigiil® towards apex : cilia in $ whitish- 
oohreous, in 9 whitish-fuscous. Hindwings and cilia light fuscous. 

Two specimens, Maskeliya, Ceylon, in March (Pole). 

Sifuthisca siderarcha n. sp. 

15—17 mm , 9 22 mm. Head fuscous, crown mixed with pale ochreous. 
Palpi moderate, pale ochreous mixed with dark fiiscoufi, Anteun® pale ochreous, 
in 9 mixed with fuscous, pectinations in ^ 6, fuscous. Thorax purplish- 
bronsy-fuscous. Abdomen fuscous. Fore wings moderately broad, more elon* 
gAte in 9 1 oo«ta moderately arched, apex rounded, termen obliquely rounded ; 
in ^ purplish-bronzy-fuscous, in 9 metallic bluish-leadon-fusoous, in both 
sexes coarsely strigulated with dark fuscous ; a moderate dark fuscous fascia 
from i of costa to middle of dorsum ; a dark fuscous bar from costa at 
reaching half across wing: cilia purplish-fuscous, Hindwings bronsy-fusoous, 
darker posteriorly : cilia purplish-fuscous. 

Pour specimens, Maskeliya, Gey Ion, in Pebruary (Polo). 

Melasma Boisd. 

Characters extended as follows: Porewings sometimes with 8 and 9 stalked, or 
9 and 10 stalked, or 9 and 10 out of 8, or all veins separate* These differences 
are probably usually available for tpeoiflo discrimination, but are not always 
constant even specidcaUy, and the species exhibiting them, which agree Well 
together in other structural characters and snperffciaily, must properly be 
Included in the same genus* 

Melasina tetraipila n. sp. 

26^26 mm. Head light ochjwwe-yBUoi^ Palpi aborts fuscous* An- 
oohreoua mixed with lueeoui, pectmaiimas 3* Thorax ochreous- 
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whitish, shoulders suffused with fusoous. Abdomen pale greyish-oohreoui, 
Porowings elongate, posteriorly dilated, costa moderately arched, apex rounded, 
termon obliquely rounded ; 9 and 10 out of 8 ; ochreous-whitish, thinly strewn 
with fuscous strigulso; costal edge suffused with ochreous; a moderate 
fuscous spot on base of costa and two on costa at J and f, reaching half 
across wing, enclosing pale dots on costa ; a fuscous spot on middle of 
dorsum, reaching i across wing: cilia ochreous-whitish, on costa spotted with 
fuscous. Hindwings pale greyish-ochreous; cilia ochreous-Whitish, basal half 
more ochreous. 

Two specimens, Peradeniya and Koolanda, Ceylon, in June and October 
(Green). 

Melasina autadelpha n. sp, 

22—25 mm. Head light oohreous-yellow, face fuscous. Palpi very short, 
fuscous. Antennae pale ochreous, pectinations IJ. Thorax pale fuscous, an¬ 
teriorly suffused with darker. Abdomen light fuscous. Forowings moderately 
elongate, rather dilated posteriorly, costa moderately arched, apex rouuded, 
torxnen obliquely rounded ; 9 and 10 out of 8 ; pale fuscous, indistinctly 
moltlod with darker ; cilia whitish-fusoous, Hindwings pale fuscous ; cilia 
pale greyish-oohreous. 

Three specimens, Koni, Burma (Manders). Very similar superficially to 
M, ochroooma, but structurally distinct. 

Melamna platf/zona n. sp. 

9. 18—21 mm. Head whitish-oohreous, sides with a few dark fuscous hairs, 
Palpi moderate, whitish-ochreous, second joint irrorated with dark fusouus, 
AntennsB pale ochreous. Thorax pale yellow.-ochreous, more or less mixed 
with fuscous and sometimes with dark fuscoua. Abdomen pale ochreous 
or whitish-oohreous. Forewings moderately elongate, costa moderately 
arched, apex rounded-obtuse, termen obliquely rounded ; 8 and 9 stalked ; 
ochreous-whiie, with a very few scattered dark fuscous scales ; three brownish 
laaoiaa irrorated or suffused with dark fuscous ; first broad, basal, Outer edge 
somewhat oblique; second broad, from middle of costa to before tornus; 
third narrow, terminal, irregular and more or less interrupted: cilia ochreous- 
white, with a few dark fuscous scales. Hindwings light brassy-grey; oilia 
ochroous-whiiish, with traces of a fuscous shade. 

Four specimens, Peradeniya and Galboda, OeyloU, in August and December 
(Green). 

Melaiina emrga n, sp. 

20-23 mm. Head pale ochreous, somewhat mixed with dark fuscous, 
Palpi moderately long, dark fuscous, terminal joint pale ochreous, Anteunee 
pale ochreous, pectinations in $ 6, Thorax pal© ochfeous mixed with fuscous 
and dark fuscous. Abdomen pale fuscous, anal tuft pale ochreous, Forewings 
moderately elongate, costa moderately arched, apex rounded obtuse, iermen 
obliquely rounded ; 9 and 10 lisually stalked * whitiih-ochreous irrorate^ wi^h 
foMOua, and strewn with coarse irregular dark f uscous stiiguliBi somethiMrt^ 
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marked ; dark fueoouB HufiPuaion appearing to form a basal paioh, a fasoia from 
J of ooBta to near dorsum beyond middle, an oblique streak from costa beyond 
luiddlo roachmg half across wing and terminating in a darker discal spot, and a 
subterminal line, but these are all very ill-defined and sometimes little marked; 
cilia whitiah-oohreous with two fuscous shades, outer half barred with fus¬ 
cous. Hindwings pale fuscous, sprinkled with darker; cilia whitish-ochreous 
with two fuscous shades, sometimes very faint. 

Ten specimens, Peradeniya, Tangalla, and Yatiyantotn, Ceylon, in Mardi, 
April, and June (Green). 

Ermnetu melanmtra Meyr. 

Twenty-three specimens, Udagama and Peradeniya, Ceylon, in February, 
March, and November (Green). Bred in plenty from decaying bark of dead 
ifevsa hmzUiemiH (Para rubber) in February (Green) ; perhaps, however, like 
other feeders on dead wood, it may not be particular as to the kind of tree. 
Originally described from Fiji, and I have it from Funafuti. 

Epactrift n. g. 

Head rough-haired ; ocelli present; tongue absent. Antennm somewhat 
over 1, in $ thick, filiform, simple. Labial palpi moderately long, subasoend- 
ing, with approssed scales or somewhat roughened beneath, terminal joint 
shorter than second, somewhat pointed. MaxiUary-paipi several jointed, 
folded. Posterior tibim clothed with long hairs. Forewings with 2 from 
before angle, 7 to costa,'U from before middle, secondary cell indicated. 
Hindwings under 1, ovate-lanceolate, cilia ; 2 remote, 3 and 4 approximated 
from angle, 6 absent. 

Allied to Tinea, but distinguished by the long antenuro and absence of vein 
6 of hindwings. 

Epacirie melanoJiaia u, sp. 

12-13 mm* Head blackish-fuscous. Palpi rather dark fuscous. Antennas 
whitish-ochreous, basal joint blackish-fuscous. Thorax blackish-bronze, apex of 
patagia and posterior extremity pale oohreous-yellow. Abdomen pale oohreotw. 
Forewings elongate, narrow, costa gently arched, apex round-jioiuted, termen 
extremely obliquely rounded; pale oohreous-yellow; markings rather dark 
fuscous ; a thick streak along basal | of costa, dilated near base, posteriorly 
oonfiuent with an irregular antemedian discal Spot; a dorsal mark near base, and 
a short streak along dorsum before middle; a spot on middle of costa; an 
irregular elongate spot beneath middle of disc ; an Irregular snbquadrate blotch 
from costa about I, enclosing a costal spot of ground colour, and reaching f 
across wing, its lower angles connected with median discal spot and terminal 
streak rei^ectively; a 'narrow streak along termen; cilia whitishK)ohreous 
Hindwings pale grey ; cilia Whitish-grCy-ochreoui. 

Two specimens^ MttakeJiya, Ceylon, in February and March (Pole). 

$pmma n, sp. 

Palpi dark fiiseouB. Antennw pale 
ThoiWat piuyliiih^fuscm AMomen bronay- 
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ftiBcoufl. T’oi'owingB elongate, rather narrow, co«ta moderately arched, ap©3C 
round-pointed, iermon extremely obliquely rounded ; ahining oohreous-yellow ; 
a rather narrow dark purplish-fuscous basal fascia ; costal edge slenderly sufftiS^ 
ed with dark fuscous to near middle ; a more or less undefined fuscous terminal 
fascia, anterior edge irregular, rmming from ^ of oosta to tornus: cilia pale 
yellowish irrorated with fuscous and dark fuscous. Hindwiiiga bronry*fu»cou«, 
sometimes posteriorly dark fuscous ; cilia palo fuscous, ' 

Two specimens, Maskeliya and Yatiyantota, Ooylon, in March (Pole, Green). 
Very closely allied to some of the AustrjUiau species of the genus, yet apparently 
distinct; it differs from all by the rather narrow dark basal fascia, the Aus¬ 
tralian Hpooies having either a broad fascia or else only the extreme base dark. 

Mmmiiis dicycAa n. sp. 

11 mm. Head whitish-ochreous. Palpi dark fuscous, tip whitish-ochreous. 
Anteiin® dark fuscous, paler towards apex, basal joint whitish-ochreous. Tho¬ 
rax whitish-ochreous, patagia dark fuscous. Abdomen grey. ForoWings lance¬ 
olate ; 7 and 8 stalked ; fuscous mixed with dark fuscous ; discal impression 
paler and thinly scaled, surmounted by a palo ochreous-yellowish mark ; two 
connected light ochrcouB-yellow semicircular dorsal spots, extending from near 
base almost to tornws, not reaching half across wing, with a small dark fuscous 
spot lying l)etween them beneath discal impression: cilia ochreous-yellow 
sprinkled with dark fuscous. Hind wings groy ; cilia palo grey. 

Ono s|:) 0 cimen, Maskoliya, Ceylon, in February (Pole). Allied to ffirruffineila, 
Hb. 

Monopiii iripeiala n. sp. 

9. 17 mm, Idead white, side tufts dark fuscous with pale ochreous tips. 
Palpi fuscous, terminal joint pale ochreous. Antennw pale ochreous. Thorax 
dark bronzy-fuscous. Abdomen light ochreous. Forewiugs elongate^ rather 
narrow, costa moderately arched, apex round-pointed, termen oblique, slightly 
rounded; 0, 7, 8 separate ; dark purple-fusoous ; throe semioval ochreous-whitish 
blotches, first largest, extonding on dorsum from near base to middle, and 
reaching J across wing, second extending on costa from before middle to } and 
reaching nearly half across wing, third extending on dorsum from ) to toitms 
and reaching ^ across wing : cilia dark fuscous, beneath tomus ochreOui^-whltish. 
Hindwiugs whitish-ochreous suffused with pale bronzy-fuscous ; cilia whitish- 
ochreous. 

One specimen, Peradeniya, Ceylon, in December (Green). Allied to the 
Australian M. meltorella. 

Tinea hraokycJtlQra n. sp. 

$. 15 mm. Hoad ochreous-fuscous mixed with blackish. Fftlpi rather dark 
fuscous. Antennas pale oohreous-yellowish, basaliy mixed with dark fuscous. 
Thorax pale yellow, onterior third dark bronzy-fuscous. (Abdomeu broksn.) 
Forewings rather broadly lanceolate ; dark bronzy-fuscous ; markings pale 
oohrcous-yellow ; a patch occupying basal its edge acutely angulated near 
costa, beneath this slightly concave j rest of costa marked with eight shofi 
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Oblique Btrigulflo ; a slender waved streak along termen, on lower half dilated 
into a triangular spot: cilia pale ochreous-yellow, at apex with two dark fustjons 
hooks. Hindwings whitish-groy, more ochreous-whitisb towards base ; cilia 
ochreous-whitish. 

One specimen, Maskeliya, Geylou, in March (Pole). 

Tittea pachy»pila u. «p, 

$9. 1044 ram. Headlight greyish-ocUreous. Palpi and anteimue light 
fuscous. Thorax light greyish-ochreous, apriiiklod with fusootis. Abdomen 
greyish-ochroouH, Forow'ings elongate, narrow, costa gently arched, apex 
round pointed, iermen extremely obliquely rounded *, light gvcyish-ochreous 
sprinkled with fuscona ; a round fuscous spot in disc near base ; stigmata ro* 
presented by round rather dark fuscous spotn, first discal largest, plical beneath 
and sometimes confluent with first disoal, an additional spot beneath and more 
or less confluent with second discal: cilia pale grcyish-ochreous, somewhat 
mixed with light fuscous towards base, becoming ochreous-whitish towards 
tips. Hindwings bronzy-grey ; cilia pale bronzy-grey. 

Three specimens, Peradeniya, Ceylon, in March (Green) ; but also stated by 
Mr. Green to be common in every bungalow throtjghont the island. Larva 
case-bearing, feeding on flannel, fur, &c., all the year round (Green); case 
relatively large, fusiform-cylindrical, composed of silk covered with grains of 
sand and fragments of cinder and brick-dust. 

Nemotois coryhanth n, sp. 

g 9 . mm. Head in ^ dark indigo-grey, in 9 face metallic-grey, 

crown ochreouH-yollowish. Palpi ochreous, hairs dark fuscous. Antennee in ^ 
white, towards base dark fuscous and thickened with metallic-blue Hcales, in 9 
whitish ringed with dark grey, basal half much thickened, with purplo-fuftcons 
scales, uppermost dark fuscous and terminating abruptly. Thorax in $ dark 
purplo-bronzy-fusoous, in 9 bronzy-grey margined with orange. Abdomen dark 
grey. Forewings elongate, posteriorly dilated, costa moderately arched, apex 
obtuse, termen rather strongly oblique, slightly rounded 5 bright orange ; a shot 
silvery-metallic longitudinal streak from base above middle ; a rather narrow 
direct fascia of ground colour, in $ nntemedian, in 9 median, enclosed by two 
bluish-ailvery-motallic lines, second finely edged anteriorly with dark fuscous, 
and interrupted by an orange dot above middle; wing beyond this wholly bright 
coppery-purple, in 9 mixed with blaokish-fusoous ; cilia in f pmplo-bronzy, in 
9 dark purple-fuscous. Hindwings rather dark purplish-grey, darker and 
more purple in 9 ; 

Six specimens, Peradeniya and Kandy, Ceylon, in July, August, and Decern* 
bor (Green), 
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A VISIT TO NARCONDAM. 

By 

B. B. OSMA^JTON, i.r.s. 

Narcoudam is a small solitary island situaied in the Andaman Sea in 
Lat. 13®-26'. It is well out of sight of land, the nearest being the Great Cocos 
and North Andaman Islands, both about 80 miles distant to the north-west and 
west, respectively. 

The island is about seven miles in circumference and the oontral peak reaches 
a hoight of 2,200 feet above the sea. 

It rises abruptly out of a doep sea from over 500 fathoms and its origin is cer¬ 
tainly volcanic, though there are no signs of a crater or of any recent volcanic 
activity. 

It having been decided that the forest growth in Narcondam should bo 
explored with a view to nscortuin whether any of the valuable Andaman Padouk 
(Pferoearpus dalber{jioide«) occurred there, I gladly availed myself of the 
opportunity of visiting such an interesting and unfrequented island. I spent 
five days, October Ist to Gth, camped on the island in company with my friend 
0. Gilbert Kogera during which time we thoroughly explored a groat part of 
the island, ascending the central peak, as well as circumnavigating the island in 
a nine foot canvas canoe. 

The whole island is clothed more or loss densely with forest from coast line to 
summit. In places the jungle is almost impenetrable ; in others one can move 
about freely in the dense shade atforded by palms (chiefly Caryoia mti$) under a 
lofty canopy of huge forest trees including immense figs but no Padouk or 
other valuable timber. 

Fresh water is not to bo found anywhere on the island except at a spot near 
the north-east comer where there was a small pool in the bed of a stream which 
however would certainly be dry from November to April. Most of my time 
was devoted to a study of the birds which, however, I found to bo scarce both 
in spooieH and individuals 

Altogether seventeen kinds were observed, of which at least seven are only 
seasonal visitors. 

The following short account of the birds obtained may be of interest;— 

(1). Rhytidocerost narcondami (The Narcondam Hornbill). 

This Hornbill is, as is well known, peculiar to Narcondam whore it was dis¬ 
covered by Hume in 1873. I found it fairly numerous in the high forest whioS 
clothes tlic lower slopes of the mountain down the coast. 

They are both noisy and fearless and from their conspicuous black and white 
colouration are bound to attract the attention of the most unobservant. 

1 found them feeding exclusively on figs, and such trees in fruit formed a 
oenire of attraction to the birds who resorted to them from far and near. By 
standing under such trees any number of shots could be obtained, I seeutdd 
altogether ten speoimeus which were carefully skhmed and preiterved. Bive ' 
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tunes ihAt number might easily have been shot but 1 refrained from kiUing mom 
owing to the rarity of the species. This Hornbill, restricted as it is to an ares 
of under three square miles must be, judging from the number of individuals, 
one of the rarest, if not the rarest, bird in the world. 

At a liberal estimate there cannot he more than about 200 Hornbills on 
Narcondam. 

(2), PalatornU magnirMlrh (The Lai^e Andaman Paroquet), 

This Paroquet which is so common in the Andamans is also fairly numerous 
on Narcondam. It keeps chiefly to the top of lofty trees and is difficult to 
procure. 

The only species of Paroquet previously recorded from this island is P, ti/ilm 
(The Bed-cheeked Andaman Paroquet), 1 know this species well but ueithei 
heard nor saw anything of it~-so I am inclined to think a mistake was made and 
that the only species is P, magnirotiris, 

(ii), Aracnecthra andamanica (The Andaman Sun-bird), 

This little honey-sucker is the commonest bird on the island. It chiefly frt»- 
quents the coast. 

(4) . MgriBticivora bicolor (The Pied Imperial Pigeon). 

This fine conspicuous pigeon is fairly common especially near the shore. 
Mr. A. 0, Hume says it is only a seasonal visitor, though on what grounds 
I do not know. 1 should not be surprised to find it proved to l>6 a 
resident, 

(5) , Halcyon pilcaia (The Black-capped Kingfisher), 

I saw only two specimens of this beautiful Kingfisher, so it is presumably 
rather rare. 

(6) . Collocalia innotninala (Hume’s Hwiftlet), 

1 saw a number of these Hwiftlets hawking flies around the summit of 
the mountain. They probably breed in the caves along the south coast of the 
island. 

(7) . Lepterodius tacer (The Eastern Beof-*Heron). 

This Beef-Heron is fairly common along the coast, 

(fl). Hatia^uB leucoga$ter (The White-bellied Sea-EagleX 

1 saw a pair, as well as a young bird in immature plumage. 

(^). A$tur (?) species. 

I saw two small hawks oirohng around the top of the mountain. They 
resembled Attur in their flight. They may have been merely accidental 
visitors, 

(10) . C^kahopliopi indiea (The BroneeiiWinged Dove), 

I ahot a single specimen of this dove, the only one I saw. It is apparently 
vefy tare. 

(11) . S^dynatM$ honotaia (The Indian Koel)« 

llmetd and saw a good many Koel. They ate tmdoubtedly, as in the Anda^ 
iiian% oni^ cold weather visltoia* 
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(12) . Hirundo riMfiea (The Swallow). 

Common along the shore unU near the Hummit. Migratory. 

(13) . Moiacilla mdanojm (The Grey Wagtail). 

(14) , Limonidromus indicug (The Forest-Wagtail), 

(15) . Stn^ailas inter/mn (The Turnstone). Winter migrauts. 

(IT)). Totanug hypoUucm (The Common Sutnlpipei). 

(17), Meropg philippinug (The Blue-tailed Beo-eater), 

Among mammals I found two species of Fruit Hat,s, The Nicobar Flying-Fox 
(PieropuH nico6aricw») and another smaller species, as well as a rat which appeared 
to be fciemi-arborcal in its habits. Of reptiles Varanitg mlvator (The Ooylon 
Monitor) was very common, especially near the shore. They use their powerful 
tails in self-defoncc\ inflicting a nasty blow upon any one approaching them 
incautiously from behind. 

Skinks of various sizes were also very common as well as Caht^g sp. and a 
beautiful little green lizard provided with suctorial feet. 

We also obtained a snake but no frogs or toads. 

The ground was, as is usual on such islands, alive with hermit crabs of all 
sizes, and large whitish land crabs were to be found in holes at the root of some 
of the larger trees. Mosijuitoes were fortunately very rare owing no doubt 
chiefly to the absence of fresh water. 

I saw a couple of scorpions under fallen w"<K>d. 

The forest belongs to the tropical evergreen type and some of the trees 
attain very large dimensions both in girth and height. Figs are very numerous, 
and it is no doubt largely due to this fact that so large a number of fruit¬ 
eating birds can support themselves all the year round on so small an area. 

Towards the summit of the mountain the tree growth becomes stunted and 
the vegetation alters markedly in character, such genera as StrohilanUm, 
jEgr.hymnthm and Begonia being represented, which recall the flora of the 
eastern temperate Himalayas. 

The temperature at the top of the mountain at midday was 74® in the shade, 
that at the bottom under similar conditions being 82®. 

rhe view from the top was most impressive, commanding as it does the whole 
of the island, which is spread out at one's feet, surrounded by the limitlesH 
ocean. 
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THE C’ULIGID FAUNA OF THE ADEN HINTERLAND, 
THEIR HAUNTS AND HABITS. 

By W. S. Patton, m.b. (Edin.), Lt., lm.s. 

(With Platks A, B, C, D, and a Map.) 

{R^ad br/ore tihfi Bombay Natural History Society on ^Ist Aug, 1905.) 

Tho following paper i« the outcome of a year’s study of the Culicidas of 
the Aden Hinterland, the notes for which were made when serving with a 
Native Field Hospital. 

One could not help being struck with the large numlKJr of men who suffered 
from a very severe type of malaria, and yet nothing was known about the 
species of Anopheles that was carrying the malaria parasite. It was this that 
led me to investigate the matter, studying, more particularly, the Anopheles 
mosquitoes that are to be found in the District. 

As an introduction a short description of the journey from Aden to D’thala, 
the furthest British Post in tho Hinterland, is given, as a very vague idea exists 
as to where the Hinterland is, judging from the addresses of many letters 
received there. 

The Hinterland can bo roughly described as that part of Southern Arabia, 
outside) Aden, under British Protection, stretching from Point Murad, on tho 
Gulf of Aden, inland in a north-easterly direction passing Kataba, tho Turkish 
frontier town, 9 miles from D’thala, to the Great Arabian Desert. 

This boundary has already been delimitated and is roughly about JlOO miles 
long ; from here the boundary, yet to bo mapped out. stretches in on easterly 
direction reaching the coast north-east of Aden, 

After leaving Aden, the first halt is made at Sheik Othaman, where there 
is a rest camp on tho further side of the town. Sheik, 9 miles from Aden, 
has a population of about 7,000. The country house of the Resident is here, 
situated in a thickly wooded garden. 

The road from Sheik to Bir Said Ali, tho next post about 12 miles from Sheik, 
crosses a sandy desert. It is a very tedious and trying march in the hot weather. 

There is a Standing Camp at Bir Said Ali and good drinking water can be 
obtained from the wells Close by. 

Salim, 11 mdes further, the next halting place, is situated about 200 yards 
from the Wady es Baghir. It is a most undesirable «poi, exceedingly hot and 
sandy, and is infested with camel ticks, mosquitoes and sand fiies. 

Next morning, trekking almost due north, the Wady Tiban is met at Silula, 
after leaving it on the left, the villagos of Zaida, Shaka, and Al Anad are passed, 
from which last, Nobat Dakin, the next post, comes into view. 

Nbbat, 1,100 feet up, is situated on a spur, about i mile above the Wad.y 
Tibanu It is the head-quarters of the lines of communication, consisting of 
a large Supply and Transport Dep6t with a detachment of Native Infantry 
under a British QMcer. 



m w^nfAi, msiBAT stATUBAt BmTQBt soQmnt, r<rf. x^r. 

ThA Btoct tmtob to Et MSI^, 14 mile* f»m Nobut, i« Bp the dry bed (be 
SeUah Bileh for 7 milee, then the track leave* the bed and pause* over the 
hdlstoEISCUieh. 

ElHilleh, where there is a small blookhonse, i* situated on a plain, jiut 
above a dry river bed« There k a legend attached to eome graves, within a 
few hundred yards of the camp, that they belong to some sailors who were 
ihipwreoked close by. 

Hdleh to Hardeba, k a stage of 12 miles over a good track j abont 8 miles 
frotn El Milleh, looking dee east, two miles from the path, one sees the Fort 
of tlnlek, the centre of the late Kotaibi Operations. 

Hardeba is situated on the Saileh Hardeba, and has a good wateiMiupply 
from a perennial spring below the Fort, The path onwards to Hhado, the 
nest halt, a nine-mile march, is along a dry bed, which in parts is thickly 
wooded and rather pioturesqne for this part of Arabia. It is exceedingly 
unwise to encamp in the river bed during the rainy season, as mountain torrents 
swelled by the storms in the mountains above make their appearance without 
much warning and wash everything before them. 

Bhado brings one on the 7th evening to the foot of the D*thala hills and the last 
march is accomplished by ascending either the Kuraba or the Eobart Pass. 

D’thala, a plateau 5,000 feet, named after the village, is situated at the foot of 
the Jehaf Range. The climate is salubriouB and compares favourably with 
Indian stations such as Poona. The weather is bracing from December to March. 
The rainy season consisting of June, July, and August are delightful months. 
They are characterized by frequent afternoon thunderstorms, seldom raining 
continuously but lasting for about two hours. The average rainfall is moderate, 
amounting to about 30 inches. 

After this short introduction, I will take up the detailed description of the 
various mosquitoes, starting with ihe Anopheles. The accompanying sksieion 
map of the Hinterland has the names of the different species marked on it. 
It is especially intended to show the distribution of the various Anopheles 
Mosquitoes that are found in the country. 

After examining some hundreds of specimens of the dve Arabian Anophele9, 
I came to the conclusion tliey were distinct species lor the following reasons 

(1) The adult females differ from the descriptions of all the known 
Anopheles. 

(2) The eggs and larvm are distinct from any that have yet been de^ 
scribed. 

Thanks to the excellent works of Captain James, IJC.S., Dr. J. W. W. 
Stephens and Ideut. S. B. Christophers, I.MJ8.,onthe eggs and larvte of most^ 
of the Indian Anopheles, one is able to say a species of Anopheles is adl^inot 
one, If a definite difference between the eggs and the larym of any two tgmeies 
ean be shown to exist. 

It wilt be noted the five Anopheles are named after different paftso# the 
country, thus enabling anyone to locate these speriee, 
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Ahophi&ZiBS ksuMzmM n. 

Patpi^ throe whiio bands, remaiiider brown, thorax mouldy with silvaiy hair* 
lihn carved scales* Abdomen brown, covered with dark hairs, tegs banded 
stall joints. 

Fssialr.^Head black, occipnt and nape covered with brown upright forked 
scales. Long curved silvery hairs project over the eyes and clypens. Scattered 
over the back of the head there are a few narrow curved and spindle*shaped 
scales. 

Palpi (Fig. 1) are not densely scaled and show three white bands inolnding 
the apices. The lowest band Is about a third of the way up the palpus and 
is mtennediate in mse. The central band is the smidlest and the apical the 
broadest. Proboscis brown with yellow apex. Olypeus dark«brown, antennte 
are dark with silvery hairs, the basal joint being large and ^obular. 

1 borax light brown, anteriorly there are a few dark, forked and spindle* 
shaped scales. Scattered over the dorsum there are long and short hair4ike 
curved scales. Prothoracic lobes have a few hairs on them. 

Abdomen has no scales on either surface, but long brown hairs. 

Wing (Fig. it) is spotted, with costa showing 7 dark spots, four long and 
thi^ short. Subcostal vein has two dark spots below the fifth and sixth 
costal spots. The tst longitudinal has four black spots, the second is divided 
into two, sometimes three. The 2nd vein has two black spots on main stem, 
two on upper and three on lower stem of each branch—often one spot is 
wanting on each. The drd vein has two small patches near its origin and one 
near its termination—this is most constant. The 4th long vein has two long 
black spots on the main stem and two on each branch* The 5th has one 
small spot on the main stem, two on the upper and one on the lower branch. 
The 0th vein has three spots, one near its origin, one in the centre and one at 
its termination* The wing fringe is dark with white areas at the junction of 
all the veins and with a white spot between the junction of the 6th vein and 
the base of the wing. This spot is sometimes absent* 

IfOgs dark brown with yellowish bands at all the joints. The femur and 
tibia of the hind leg are speckled, the latter often has awed marked band 
at its lower end, ungues are simt^le and e^ual. 

UAU —The upright forked scales are better marked^ otherwise the cephalic 
ornamentation is the same as in the fsmale* 

Palpi (f%j 1) are lightly scalOd, the lowest baud is the same as in the female, 
thoni^ less disilnet* The next hand is situated at tha junction of the elnb« 
shsped apical segment with the lower end, then foHows a long white band, 
then a smaU black patch, which k sometimes wanting, and hmCly the apex is 
white* ^ ‘ 

Tha thorax and abdomen are the same sain the femak^sometimes a few 
splndleehapod scales are seen oh the last abdominal SQgx&eni 

^ffidtalkv-r^dasal segment is eurved ii^gjM>n>ar, enveved with brown hairs, 
apldtl cegmaht k long and narrow hi a polsi 
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Wing ornamentation is the name as in the female. The legs are faintly 
banded at all the jointH. Fore ungues are unequal and unisorrated. 

Larva ,—Head is black, thorax dark, brown in centre, paler at the sides, 
abdomen is dark brown. The anteiinee have no spine on outer side. Frontal 
haiiD simple and unbranohed. 

Palmate hairs arc present on 2-7th segment inclusive ; there are tmdeveloped 
hairs on the Ist segment. The blade is long and dark, the shonldt r serrated 
and the hlament long and pointed. 

Egg (Fig. 3) is hoat^haped, with a narrow striated frill extending all round the 
margin of the upper surface. The float is lateral, extending nearly to each end, 
but nearer the narrower. It does not encroach on the frill. The ova are as 
a rule laid in the early morning on the surface of some floating object. I'hcy 
are laid in irregular groups and only display star^shaped and other patterns 
when disturbed by the wind or current. 

Bahitat and Obsffrvatiotig, — A, arahmisiB has been found from Sheik Othaman 
to D’thala. It is the common anopheles of the district and is the chief and, 
as far as the writer can say, the only certain malaria transmitter in nature. It 
loves breeding in running water and is found in all the small streams and 
irrigation channels round about Lahej. It has also been found breeding in 
wells. In most parts of the country water is obtained from deep wells,*40-r)0 
feet below the surface. 

Adult females were found in the tents of the rest camp at Sheik Othaman 
in February 1904 and in January 1905 larvie were found breeding in the 
irrigation channels in the garden of the Resident’s bungalow. A careful search 
was made for larvae in June to Beptember, but neither adult imagines nor 
Jarvfle were found. It is most probable that it comes into season early in 
November and remains till April or May, This almost exactly corresponds with 
the fever season at ?heik. 

The same can be said about Bir Said AU, where it breeds in the local wells. 
Many adult females were caught in the tents in February 1905. 

It abounds in all the pools and streams around Lahej and Salim, where 
there is much cultivation. The tents occupied by the sepoys at ^alim 
contained large numbers of this mosquito in Beptember^ January and 
February. Nobat has long been famous for its fever audit was found that 
this ^ophelea, ihough present in the Wady Tiban practically all the year 
round, is moat numerous from March to November. It breeds in the wells at 
El Milleh during the hot weather. It was found in the wells around Sulek and 
Ulub ; it was at the latter place in May 1904 that this anopheles was found for 
the first time breeding In the well near Ulub, The water was stored in tanh* 
m the camp and all precautions were taken from preventing any larvS 3 from 
Hardeba being brought to the camp and placed in the tanks, I persoiially 
inspected the tanks immediately after the water was brought. Adult females 
were caught every morning in a tent nearest to the Ulub well (900 ydS,), 
On© morning the sepey in charge informed me some larvso were brought in the 
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water fi’om the well. The Hardeba water was kept quite separate. This tlieo, 
explained the presence of the few females which were caught every morning. 

At Hardeba it breeds in the spring water and many pools which collect in the 
river bed, chiefly from March to November. 

It breeds in all the wells around D’thala from May to the end of October. 
It was also found in two springs near D*thala. Towards the middle of October 
at DHhala most of the adults bred out of larvas were very miniature and I feel 
certain that if these specimens had boon sent to the British Museum for identi¬ 
fication they would have been labelled differently. They had hardly any palpal 
markings and the wing fields were quite pale. This soasoiial variation waw 
observed in the earlier part of the year when this anopheles begins to come into 
season. 

It was at D’thala that this mosquito was dissected and spoi'ozoits were found* 

When on a short visit to Am Riga in the Subahai country this anopheles 
was found breeding with Oulex pipietin in brackish water. 

This anopheles was never found by me in Aden, but Dr. Young of Sheik 
Otharaan informed me that he once observed an anopheles mosquito at Steamer 
Point, which was most probably, he thought, arabien$i8, I am certain this 
mosquito will be found in the wells both at the Crater and Steamer Point and 
that it has made its way into Aden from Sheik Othaman. When stationed in 
Aden a short time I undertook to osiimato the endemic index and soon found 
malaria parasites in children who were born in Aden and who had never been 
out if it. 

This anopheles is closely related to A, rossii and A. ludlototi, but there 
are some important differences, which will be seen on comparing them. Speci¬ 
mens of this mosquito wore sent to Mr. Theobald in May 1904 and they were 
said to be A. mllcomei, Theobald. Since then I have read the description of 
A,weUcomei in the First Heport of the Gordon Memorial College andiiis 
obvious to mo that they are not the same. I sent some specimens to 
Dr. Stephens, saying Mr, Theobald thought they were A. mlleomei. He 
compaied them with the type in the British Museum and lie informod me they 
were quite distinct. 

Curiously enough though Mr. Theobald informed me that this mosquito was, 
in hit opinion, A. wellcomii, yet in a note on A. pharau 0 i$ he says, “ it also 
extends into Arabia, having recently been sent me fi^in the Aden Hinter¬ 
land.’* This note is obviously meant for A, weWaowei as up to that time 
(September 1904^ when the report JbfSt appeared, thia was the only anopheles I 
sent to Mr. Theobald. Itis hardly necessary to say not a single speeiinen of A. 
2)harm*9i$ was found by me anywhere in the Hinterland* 

ANOPHEIJES DTHAU n^Sp, 

Palpi pale with two white bands, thorax light brown eoversd with curvinl 
ioales. 

Abdpmon greenish with darker patohes in parts. IdcgS brown with yellouTsh 
ininds at the joints. 
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light brown with many long light brown u{>righii forked wMm ; 
qlypeus grey^ nntennsB light brown wi^ light and dark haita. Palpi (Fig* 4 ) 
}ightl 5 r scaled with two white bands, one at the juneiion of the middle with the 
upper third and the second at the junction of the middle and lower third. 
The apex i« dark. 

Thorax yellowish brown covered with pale curved hairs and scales. The 
sides of the mescHthorax are greenish in some lights ^ acutellnm is brown with 
a few curved scales. 

Abdomen, greenish with darker patches, is covered with light brown hairs, 

Legs are brown with faint yellow bands at all the joints. 

Wing (Fig, 5), the costa has four black spots, the basal spot being the longest. 
The subcostal has one black spot near its termination. 

The let long vein has four black spots corresponding to the four on Costa, 
The remainder of the wing field is pale. The wing fringe is dark. There are 
no pale paiohes, 

MaU is much paler than the female, Uie upright forked scales on head are mote 
pr«miment. The palpi are exceedingly pale, there are practically no bands; 
thorax and abdomen same as in female. 

Legs are brown with yellow areas at the jomts ; fore ungues unequal and 
uniserrated. 

The wing has the same markings as in the female. 

Oenitalia.-^Basal segment medium sisod covered with light brown haiiii^ 
apical segment narrow, much curved and terminating in a point. 

Laruo.—^Head brown, thorax dark, body almost falaek with some light, 
mottling. 

Frontal hairs are simple and unbraitohed, Antennse have a spine on the 
outer border about midway. 

Cephalic ornamentation same as that of dnop}i$l^ Mani (below). Palm¬ 
ate hairs extend from 1st to 7th segment inclusive with modified hairs on the 
thorax. The blade is long with no definite shoulders (Fig. 6} and Is serrated 
more on one side than on the other. The filament is as kmg as the blade. 

(^4?*’7) w boat shaped with a narrow striated friU, it is encroached 

upon by the floats, which ar© well marked ahnost meeting in the middle 
, .line, 

BahUatand O^tervan'oni,-^This anopheles was Smt found breeding in a 
spring near D*thala. It was never found ip any of ^ wells around B*thhla« 
At Hardeba it breeds in the spring from October to April. It Was found in 
the tents at Sulek in January 1905 and was breedingin the well 60 yatdk bel(W 
thtCam^ 

TAi. »nof{>l»elM wm alw found tA Ut. now ndwoh k li «#» 

fifom tlie rl-wr. It WM thon Wttng tforty and I «b .nro, 
mdark ponsito, thongh Ihi. ntw not d.fimMy 

uai'to M!r. 'Utodbikld, ifho - it't 

'but 'wJatod'to 
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the Gordon Memorial College Laboratory. It can be at once distinguiehed from 
A, nili by the apical segment of the palpus being black, also by the two White 
palpal bands. 

A1?0PHELEB (NaSORHYNCHUS) TlBANl H. Sp, 

Palpi throe white bands, sometimes four, remainder black. Thorax black 
with silvery mottling with many light curved scales. Legs banded^ hind leg 
has segments pure white* 

black with silvery dots here and there ; occiput and nape 
are covered with black, upright forked scales, scattered about are many white 
spindle-shaped scales. A tuft of light hairs spread over the clypeus. Palpi 
(Fig. 8) are black with three white bands including the apex, the bands are 
arranged as follows :—A narrow white band is situated towards the base, 
a broader band about the centre and an equally broad band at apex. '1 here is 
sometimes a narrow black band dividing the apical band into two. Proboscis 
dark brown and longer than the palpi, clypeus is black. Antennaa dark with 
light and dark hairs, basal segments are globular and have a few white scales 
on its inner side. 

Thorax.—Proihoracic lobes are black with long light curved hairs, dorsum 
of thorax is covered with light and dark scales, with many spindle-shaped 
scales. The dorsum has a general silvery appearance. Boutellum is dark 
with a row of black bristles and scales. Metanotum is dark, haltercs dark with 
a few minute flat scales. 

Abdomen is covered with black hairs, there are a few scales on the Iasi 
abdominal segment. 

Wing (Fig.!)) is much spotted, costa has six dark spots and sub-oostal two. 
The first longitudinal has six spots, the central spot being divided into three. 
The second vein has two dark spots on main stem, sometimes three and 
two long ones on each branch. There is sometimes a second spot on lower 
branch. The third longitudinal has a small basal spot and a long apical one, 
this latter is occasionally divided into two unequal black spots. The fourtli vein 
has two spots on the main stems with two on the upper and two on the lower 
branch. The fifth vein bas two on the main stem, with two, often three on 
upper and two on the lower branch. The sixth longitudinal vein has three dark 
spots. The fringe is dark with light areas opposite the terminations of the 
veins and their branches. 

Legs are black with many white spots ; hind leg (Fig, 10) has J white 
tarsi, the first tarsus biw its lower third covered with white scales, the 
remaiader is black* 1'he metatarsus has a distinct white band at its 
lower end, this band is most oonstant,the remainder is speibliled . The tibia 
is Spotted and has a distinct blaSk band at its lower end. The femur is black 
with many white^ 1 ^ }Iid«log all the tarsi are blaok/the joints are white 
afid femnr Mack ^hh ; many irliite spats. Fororleg, the two 
^ 1^^ second a white band/ 
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ai^e many broad npHgbt for)i$^ aoalea cm the head, otherwus# 
the eephalid onxamentatiou is the eame as in the female. Palpi (JB% 6 ) hate 
three, often four white banda, the basal, the smallest is often r%ty indistinct, 
the oentral is longer, and the apical the same as in the female, is often divided 
into two. These are not oomplete bands as in the female; antennee have 
marked club-shaped ends, which are covered with dark bristles. 

Thorax is black with a frosty appearance. The scales are the same as in the 
female. 

Abdomen is black, the last segment alone has a few flat scales on its sides. 

Gienitalia, medium sued basal segment, apical segment is dark tapering to a 
flue point. 

Wing same as in female, legs also the same, ungues unequal and uniserrated. 

Xarva.*-*Head dark brown to black, thorax and abdomen also dark brown. 
Cephalic ornamentation is shown in Fig. ll. The antennsD have a small spluo 
situated on the outer border \ frontal hairs are simple and unbranched. 
Palmate hairs are present from 2 nd to 7th segment inclusive 4 Blade (Fig. 12) is 
long with marked serrations on one of the shoulders, the other has generally 
one notch. The fllament is long and pointed. 

Egg (Fig, 13) boat-shaped with long narrosr floats Which extend almost to 
both ends. They extend up to the frill which is narrow and not marked. The 
floats do not approach each other in the middle line. 

BahiM and This anopheles is found in all the rivers and 

springs in the Hinterland as far np as Jehaf (6,800 ft.). It only breeds in 
running water and pools connected with it. It was never once fouud breeding 
in any of the wells. It is a wild species and does not come to human habita¬ 
tions. Experiments wore made at D*thala to see if the malaria parasite 
(Benign Tertian) would develops in this species^ but a negative result was 
obtained. Mr. Theobald agreed with me that though it is closely related to 
thtohaidii it is a distinct species. 

The main differences are as follows: 2^-2} hind tarsi are white, while only 
the last two are white in A , tJmbaldi, the frontal haii^s are unbranched ahd 
the palmate hairs are only found 2-7th segments, the terminal filament of each 
blade being long and pointed. 

ANOt*lIELBS (MVZOMm) JBHAW tt. Sp. 

Palpi, dark with four bands, thorax brown with many curved hair like scales j 
abdomen dark brown, legs brown, pale at all the joints* 

Head dark, occiput and nape covered with bfbad upright forked 
scales, on each side of vertex, there are a group ai silvery upright forked scales 
and scattered all over^ there are many narrow curved mim. There are a tUft 
Of dark bristles spreading over the clypeus on each sidb.. 4tit^nm da^ dlypepa 
black. Palpi (Pig. U) are densely scaled with four White hands, haid 
narrowest, central the broadest, the other two m fmajl# ;tho UpioaJ bau-^ M 
iUften very smalt 
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Thoffiuc dark b^own And trben demid«d of itB scales there are three black 
xim eentral aod two lateral. It is covered with brown onrved scales With hcumy 
bristle#. Prothoracie lobes are dark with bristles and narrow curved scale#* 
Isictitellutn has a row of black bristles on upper surface with a few light curved 
scales scattered about. Hetaaotum dark with a black line down the centre. 

Abdomen is brown with some light patches, there are no scales but many 
long dark bristles. 

Legs are brown with pale areas at all the joints. Forelegs, the femur are 
lightly scaled at upper end, the remaining segmmits are densely scaled. 

Wing«--Oo8ta (Fig. 15) has six black spots and three subcostal. The 1st long vein 
has five spots, sometunes the small central spot is absent. The 2nd vien has three 
spots on the main stem, two on the upper and two on the lower branch. The 
drd vein has three, sometimes two spots. The 4th has two long black spots on 
the stem, two on the upper and one on the lower branch. The 5th vein has one 
fg>ot on its main stem, three on the upper and two on the lower branch. The 
dth vein has three black spots. The wing fringe is dark with pale areas at the 
termination of all the veins except the Bth. 

Jluls.-<^The cephalic ornamentation is the same as in the female; antennae dark 
and plumose. Palpi (Fig. 14) have four white bands as in the female, the basal 
band is sometimes absent. 

Thorax lighter brown, but has the same scale omamei^tation as in the female. 
Ibegs are marked the same as in the female. 

Abdomen light brown and is covered with hght brown hairs. The wing hat 
the same markings as in the female. 

is a large one, the head is black and much ornamented. Thorax dark 
brown, abdomen greenish, fading away to a Hght brown. Antennm htve no 
^ine cm the outer side. Frontal halm are ainide and unbranched. Palmate 
hairs preeent on the 3rd to 7th segments, inclusive with modified hairs on the 
piA segmant. Blade <Fig. 16) long and almost black with li|^t patches at eidUs, 
shoulder on Mh side# has many serrations^ the filament Is long and pointed. 

in length and H5 There is no dtsitnct nt>per autfaee, no 
fioijtsimdnofrai(Fig. 17). TheUnlfmiemhlanee that Ufa## 

1% that it is boat^s^ped. Ba«h i4 ecnrered with # 
hreakJioit Thnisrejap womfouiidinagn^uemrl^’ShaJ^ 

Ivnre keeding. They *6rexe found on some green matter and were all 
k#^ttleheap* Thei^Waknodiffies^khetei^ 

«bm^ariheegin#auk^ ^ , 

I Im^k^ieted my Assi^ who was on AtAt et Bte»deba« when t 

ildiind these eggs to try and ohtsin eotoa wfifS nt tmn# 

lgavehimn<#tfe(ta dee^ 

t he thoui^iwimfn tin rafts# Th^^heweveritninedouito be 

^.ihkanoii^^ end woedp. Most o# 

rpwi wik whM kk the 
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aboTe anopheles. This egg is the most aberrant type of anopheles egg yet 
described. 

Habitat and Observations^^Thia anopheles was found in two springs near 
D’thala, also on Jehaf, hence its name. It was caught in the Hospital tents at 
DHhala and was breeding in the wells. In December and January it was found 
breeding in the spring at Hardeba. Some specimens were caught in the tents at 
Sulok in January. This anopheles has not l)een found anywhere else. It is 
a large anopheles and is easily recognised from the other Arabian varieties by the 
four palpal bands. 

Some specimens were sent to Mr. Theobald, who suggested it might possibly be 
A, cinereuB, Theobald. A. ciw^renshas been placed by Mr. Theobald in his new 
genus Pyretophorus but this anopheles undoubtedly falls in the genus Myzomyia. 
The wing markings will at once separate it from A. cinereus, I would like to 
throw out the suggestion that this mosquito is possibly a malaria transmitter in 
nature. It was caught in tents and was biting freely. This, however, needs 
further investigation. 

Anophelks (Mvzomyia) azbiki n. sp. 

Palpi, three bands, apex black ; thorax light brown, abdomen brown, legs dark, 
no bands. 

Hoad covered with brown upright forked scales, scattered among 
these are many brown curved scales. A tuft of light hairs is seen extending 
over the clypeua on both sides; antennso are dark, clypeus is light. Palpi 
(Fig. 18) are lightly scaled, with three white bands, apex is black. 

Thorax is brown and covered with brown curved scales and hairs, soutellum 
is dark, with bristles along its border, metanotum is almost black. 

Abdomen is brown covered with light hairs, there are no scales on the abdomen. 
Legs are brown with pale spots at the joints. 

Wing.—(Fig. 19) Costa has five black spots and subcostal two. Ist lougitudinal 
has four spots. The 2nd vein has two on its main stem with two on the upper 
and two on the lower branch. The Srd has two spois^ one near the base the 
other at the apical end. The 4th vein has two black spots on the main stems, 
one on the upper and one on the lower branch. The 5th vein has one blank 
spot on the stem, ono short and one long on the upper and two long spots on the 
lower branch. The 6th vein has one long spot extending almost up to the fringe. 

The fringe is dark with no light areas opposite the terminations of the coins, 

Male ,—It is much lighter than the female. The palpi often have four pale 
areas, the apex often being pale. The wing is much lighter than the female^ 
many of the spots are wanting. The legs are brown, fore nngues unequal and 
uniserrated. 

Larva ,—A light green larva with amber coloured head, Frontal hairs are 
simple and unbranched. 

Palmate hairs are present on 4th to 6th abdominal segments. Each blade is 
broad and stumpy (Fig. 20) with serrated shoulders and the filament is ^ mera 
apike; the antennee have a small spine on the outer side, 
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Tho feeding brnahefl are placed laterally. This larva in exceedingly eharao- 
lieriatic. It atispends itself in tho water like a culex larva. From the head up 
to the 2ud segment are submerged. 

The egg was not found. 

Habitat and OhservationB, —This species was only found in one spring, the 
Aziriki spring, near B’thala, where it was breeding in the pools with Anopheles 
tibani. It is a wild species. Mr. Theobald agreed with me that it was closely 
related to A . turklandi Liston. T'he main differences are as follow's :—Tho costa 
has five white scaled portions, tho Brd long vein has black spots and the wing 
fringe has no light areas, but is dark throughout. There is no long branched 
hair at the end of the antennm which is well marked in the larva of 
A. turklandi, 

I came across this species quite by accident, when studying A. tibani 
a largo number of hrym were collected and examined, this larva was found 
among them. It iadiflScult to find if scarce, as it lies up, among green weeds, etc., 
and seems to have the capacity of remaining a longer time below tho surface than 
tho iarvso of tho other four species. It is easily frightened. Many attempts 
were made to procure its eggs, but all failed. 

C(7LEX ARAUnCNSIS n. Sp. 

Thorax straw coloured with brown curved scales, with a dark line down the 
centre and two at the sides. Abdomen brown with apical black bands. Tarsi 
banded at all tho joints, fore ungues unequal and uniserratod. 

Female, —Head brown covered with brown upright forked scales, some darker 
than others, with many narrow brown curved scales ; along the eyes there are 
black bristles projecting forward and two marked tufts spreading over the 
clypeuB. Antennas pale in centre and darker at ail joints. Palpi dark brown 
with a small apical white spot, proboscis and clypeus are both dark brown. 

Thorax, prothoracic lobes simple with a few dark bristles. Dorsum of 
thorax is straw coloured, covered with brown curved scales. There are black 
bristles at the sides ; scutellum is dark with a few narrow curved scales on each 
lobe. 

There are from 7 to 9 bristles on the mid4obe and four on each lateral lobe ; 
metanotum is brown. 

Abdomen apical black bands consisting of brown broad tiMike scales. Each 
segment has a largo number of brown bristles at the sides and on the dorsum. 
Thbre are cream coloured Ule4iko scales oh the central surface. 

Legs ooxiB brown, femorh brown but not densely scaled, pale at the tibio¬ 
femoral joint. Tibim brown with well marked pale band at the tibio-metatarsal 
joint*. Metatarsi densely scaled with a band at both ends. Tarsi are 
densely scaled with pale bands at all the joints* Fore ungues unequal and 
uniserrated* 

Wing.-^^Veimi have brown scales. Costal, sub-oostal and 1st longitudinal are 
darker than the remainder* 1st sub-marginal cell is nearly twice as long as the 
ind poiiderior oeS. 
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i/ttle.—Head dark brown with mmy almost Wa«k upright forked scales. The 
ttpright forked scales cease at the vertex and are srepliMJed by brown cnrred 
scales. Antenn» dark and light with many dark^ long plumes^ proboectsia 
dark brown. Palpi (Pig. 21) are brown with a pale band abont the centre of the 
2nd joint; there is also a pale area at the basal joint. The hair tofts are brown. 

Thorax ^--Soale onmmentation is the same as in the fomalei sootelleom Is 
brown with a variable number of bristles. 

Abdomen is banded the same as in the female. Male genitalia, basal lobes 
narrow (Fig, 22), covered with dark hairs, apical segment thin and somewhat 
dob shaped. The wings ate paler than those of the female, the legs have the 
same scale ornamentation. 

l-aroo.—Head globular, with a few branched hairs on dorsum. The anteniun 
are short with a tuft of hairs on the inner side. The larva is like that of 
C. ^%ana Wiedemann. The syphon tube is somewhat narrower. 

The eggs and egg-raft are the same as those of 0. fatigant. 

This banded cutex was first found in a tank on the plain near U}ab 
Oatnp in May 1904. It was breeding in the rain water, that had collected in 
this tank, with SUgomyia mgtm. This species was also found in the Crater, 
Adsn. Bpecimens were sent to Mr. Theobald, who mformed me it was a new 
species of culex. 

St«oomtia stmKNS Wiedemann (1828). 

Auss. Tweiflug, Mxo. p. 545 (1828) Wied. Ann. SoU* Knt. d Fr 9.4. t.l 
(1863). Rigot (biUatus), Bull. Soc. Ent. Ital. p. 257 (1886). Ficdbi {hmo%mh 
Mono. CuUoid. 1. 300, Theobald (1901). 

This mosquito varies a little from the descriptions of the type. After 
ning some hundreds of specimens it was found that there were always three large n 
white spots on the thorax with a few, smaller lones between, fieutellnin has 
three white spots on each lobe. 

MaU Genitalia (Fig. 23} are exceedingly chaiacteriitte and as fa? «| Z 
know have not been described. The basal segiUeni » long and covered wilh 
dark hairs, on its inner surface there is $ knoMike proje4tkuioovet|tt witli 
minuie hairs. 

The apical segment is thin and ierminaiea sn a fiattehed boss. lie 

outer and upper end there projects a long odmd hsMibe process, eMfk b0 
M blunt termination. ^ ^ 

Imrsa^Head (Fig. 24} small and black with tong sufvtd anteanse., The 
syphon tube is short. ' ^ # 

^ (Figs 26) is the same as that of g. denerlhed by Banie}s«, 

BtaUm and Oh&rvutim^-^Tbk moSqulto was Bret tpnnd k ihe h^nh 
tThd» where it ww breeding with C* /atigem. It was found hfOe^Ksyg ^ iha, 
bamls^f yraier at Nohat. gtrange to say Hhas wm heenlhpwl Wwf 
np than tikkv la *hc3j Othamen and Aden It k Aii A 

past li breedi ^ wdlte* i»el wheseyet 
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bdoketo, etc. An attempt was made to try and exiermiuato thin pbst in Aden^ 
and what wati at firat thought to be a simple matter turned out to be most 
difficult. The eggs are capable of hatching after sinking and it was thus not 
easy to be sure when emptying a barrel of removing all tho eggs. The only 
sure method was constantly oihng the water, which destroyed the larvae when 
they hatched. The bite of this mosquito is most irritating, a large Jump being 
raised in a short time where the mosquito inserted its proboscis, The male of 
this Bpooios does not bite like that of S.faseiata, It invariably accompanies 
the female and will alight on one's body but never bite. )t is troublesome in 
the early morning and at mid>day. 

The larva} are exceedingly active and are able to remain a long time below 
the surface. It was never found breeding in running water. 

TjiNioKnYNCiitJs TKNAX Thcobald. 

% Banded Arabian variety. 

Macdlipks arauiknsih. Mono Oulicid II, IDS (1901), and III, 258 (1>03) ; 
First Report Wellcome Research Laboratories, Gordon Wellcome College, 
p. 78 (1904). 

This spooios is closely related to the type except that the abdomen is very 
distinctly banded and all the femora have pale basal band. The joints are all 
banded. Tho male palpi have four white bands. In all other respects it 
corresponds with the typo. 

Xrtrv«.—This larva is exceedingly characteristic, it is green and has a long 
thin syphon tube. It is always found in pools where there is much spirogyra. 
It rests below the surface among the greon strands and is thus most diflicult to 
find. It can remain a long time below the surface only very occasionally 
coming up for air. 

JJabilai and Ob$ervationt,--lt was found in tho springs at D’thala, and at 
Hardeba and in the river at Nobat, It is curious that the malo of the type 
was only recently described in tho Report of the Gordon College Labora¬ 
tories. Mr. Theobald agreed with mo it was a banded variety of Tamiorhmehm 
tenaXf Theobald. 

CuLKx PiPZKNS Linnous. 

For Suca (1758) Linneus ; Mono Culicid II, 132 (1901) and HI, 224 (1913), 
Theobald; First Report Wellcome Research Laboratories, Gordon Memorial 
(College,p. 76 (1904). 

This mosquito was in all the springs and wells about D'thalo, also up at 
Jehaf. It was found at this highest point 7,000 odd foot breeding in pools 
of rain water that ooUoctied in holes in rooks. It is abundant at Rardcba and 
Kobat. 

Ctinnx FAXiGAKS Wiedemann. 

Auss. Wrer* Insect p. 10 (1826) Wied*, ^ono Culioid II., p^ 151 (1901), 
Theobald, and III, p. 226 (1903). 

This is the most common mosquito in the district and is practically found 
everywhere, breeding In springs, wsihi and puddles. It was found on dehaf. 
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OoLKX CONCOLOR Bobineau Deaboidy. 

Memo. d. 1, 8oc. d’Hiat. Nat. de Paris, IV. 408. 

Mono, Oulicid II., p. 107, 1001 ; III., p. 230, 1903. 

This mosquito is the same as Culm tigripea Grandpool. (1900). Tigripes is a 
spotted legged variety of C, coucolor. 

It was found only once breeding in an old tank at D*thala containing rain 
water. It was feeding on C./a%aws. 

This completes the detailed notes on all the species of Culicideo found by 
mo in the district. It only remains for me to mention a Culicid acarid 
which I found parasitic on two species of Anopheles. (Anopheles Jehafi). 
Mr. 1 heobald mentions it occurring on the Egyptian Anopheles, He says 

Many of the specimens showed the presence of a parasitic tick attached to 
them. When alive the parasite resembles a minute preserved cherry. Asa rule 
this parasite is attached to the undersurface of the thorax and abdomen, but it 
was once found on the wing of an Anopheles.** This acarid was also found 
on A, arahiemU, This tiny insect (Fig. 26) measures 25 millimeters and is 
of a lemon yellow colour. It has six legs and the claws are unequal and 
uniserrated. I was at first puzzled as to how it attached itself to its 
host. It struck me it might possibly boon the larvtc and after some hundreds 
wore examined 1 found one attached to a larvte just on the outer side of the 
1st abdominal segment. I later found two attached to pupa. Tho specimen 
on tho larva transferred itself from the pupa to the adult mosquito when it 
hatched out. It was most frequently found on the imder surface of tho 
adults close to the head, but I have seen it on the dorsum. On tho pupa it 
fixes itself in tho concavity between the abdomen and thorax. I kept many 
for days in water, but never observed any further development. 

I would like to say a few words on the maximum flight of tho Arabian 
Anopheles and also on malaria prophylaxis which may be useful to others. 

Hince starting the study of the mosquitoes I was constantly making observ¬ 
ation on the maximum flight of anopheles. At Nobat in May .1904,1 lived in a 
8 tafE Sergeant’s tent on the ridge, tho river was directly below about 450 yards. 
The wind at night was always fairly strong and from the B.E. Every morning 
I was able to capture from C to 10 female anopheles, (A, ardbitnm') in my tent 
and in the tents on tne further side about 800 yards from the river, I caught 
from 50 to 60 every morning. At that time there were many cases of malaria 
in hospital. The camp at Nobat has now been moved H miles from the 
river, there is no water of any description lying between the camp and the 
river and yet in January 1905 I caught a large number of A, dthati. This 
anopheles was undoubtedly flying this distance to obtain its food, though 
there was a large Arab village close by. The only explanation 1 can oflFer is 
that as the Arab tents and houses wore constantly fall of smoke, the mos¬ 
quito preferred to travel further, where they would not be put io this 
inconvenience, 1 need hardly say that though some water waa obtained 
from the river, every precaution was taken to prevent larwo from beinf 
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brougbi into the camp and I could not find a single specimen in any of the 
berreli. The drinking water was obtained from a pool about *2 milea to the 
north of the camp. This pool was connected with a spring w hich here came 
to the surface when the sand was removed. There were no larvae her© of any 
dewjription. When at tilub in May 1 found A, arahfenm alwa 3^8 in two or 
three E, P. tents facing the Flub well, which was OdO yards away. About 100 
yards above the well were two Arab huts, yet this mosquito preferred to come 
to the tents. I am certain it was the smoke in the tents that kept them away. 
The Arabs are in the habit of drivini? the mosquitoes away by a smoking fire. 

“Now with regard to malaria prophylaxis in the Hinterland. Though I stayed 
in many of the places where I knew tnalrria was being contracted, riz , Kobat, 
Old and Kow Camps, Ulub and Sheik Othaman, I never contracted malaria, 
because I used my mosquito curtain with extreme care, invariably fixing 
it up early and never going to bed without seeing that there were no 
mosquitoes inside. I only once took three grains of quinine and can only 
recollect finding A. arahienm four tiroes in my curtains in the morning, 
I would recommend any one going to the Hinterland to provide himself with a 
good mosquito curtain fitted on to a camp bod and to use this curtain from Sheik 
Othaman onwards. He should also observe the following points 

(1) See that there are no holes. 

(2) Have the curtain put up early and be most particular to have all 
mosquitoes driven out that may have settled on the inside when the curtains 
were turned up. 

(3) To see that there is no entrance left after he has got into bed. 

(4) To have a pi«c© of cloth ‘let in’ (about8 inches broad', where his 
arms or legs are likely lo touch the curtains when asleep. This is so often 
forgotten. Camp beds are often cramped for various rcasor s. It is a gnrd plan 
to have the rods fixed to the legs and diverging so that the curtain falls away 
from the bed and allows more space. 

(5) Wear putties when sitting out at night. I have seen anopheles 
(A. dthali) at Nobat come into the mess tent at dinner time and fly round the 
letup, 

(6) Not to hang up dark clothes^ as mosquitoes prefer dark objects to rest on, 

(7) Keep ell trunks and boxes clobcd as they are often means of convey¬ 
ing mosquitoes from one place to another. 

Some one will say, this is so troubleisoiae ; but I think it is worth the trouble. 
Officers often leave their servants to fix up their curtains and I am sorry to say 
they are then not of much use. A native does not undeistand why the sahib 
takes aU the trouble, so it is left till late and by that thne mosquitoes are 
already on the wing and easily enter the net and so escape notice. 

In conclusion, I wish to record here my grateful thanks to Mr. Fred. T. 
Tlieohald, of the British Museum, for his kind help, 

X iiruat thia paper will be of some use lo those serving In the Aden Hinterland 
eiid Ibat eoine wiH be able to fill up the many gaps. 
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ON THE DISTRIBUTION OF THE VARIETIES OF COBRA 
(NAIA TRIPUDTANS) IN INDIA. 

Bt Lt.-Col. W. B. Bannhrman, m.d., b.8c., Director, Plogtjo 
Rasearoh Laboratory, and A 8818 TANt Surgbon J. P. Pooba, 
in charge of the Venom Deportment, P. R. Laboratory. 

(Read before the Bombay Natural History Society on 6ih July I90S ) 

In the year 1901 the Government of India resolved to start the 
mannfaotnre of antivenene in India, on the lines laid dovn hy Fmser 
and Calmette, and the first step in this direction was to secure a supply 
of venom from the various poisonous snakes of the country. A circular 
ordering the oolleotion of snakes was therefore sent round by the 
Government of India to the various Local Governments, and os a conse¬ 
quence snakes began to arrive at the Plague Research Laboratory in 
October 1901. Since that date 1,074 cobras have been collected, and 
it is proposed in this paper to consider the distribution of the three 
varieties we have received. 

Boulenger in his “ Catalogue of the Snakes in the British Museum ” 
thus describes these three varieties 

A. —Forma Typioa (C. naia, L.; N- lutescens, fasciata, brasUienei*, 
siamensis, Lour. ; C. rufus, Gmel.).—Yellowish to dork brown above, 
with black-and-white spectacle-mark on the hood and a black-and-white 
spot on each side of the lower surface of the hood. 25-85 scales across 
the neck, 23-25 across the middle of the body. 

B. —Var. CiEOA (N. non-naia, Tiour.; C. emeus, Gmel; T. oaiMwa, 
Biohw.).—Uniform pale brown or grey to blackish; no marking on 
the hood ; one or more dork cross-bands on the anterior part of the 
belly; young sometimes with dork rings. 25-81 scales across the 
neck, 21-25 across the middle of the body. 

C. —Var. Fasoiata, Gray (N. kaouthia. Less.; N, larvata, Oant., vor. 
seopinueha, Cope)—Brown, olive, or blaoldsh above, often with mure 
or less distinct light, black-edged cross-bars; hood with a whitish, 
black-edged ring or U, or with a mask-shaped figure ; a blade spot on 
each side under the hood. 25-81 scales across the neck, 19-21 mefXHt 
the middle of the body. 

In popular language these three varieties are 

A —The oobra with spectacle marking on the bood<—Binooeliaie 
cobra; 
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B —^The oobra with no suoh nutrki~AnooeUate oobn; and 
C —The oobra with a ring mark on the hood»Monooellat« oobra. 

Though the number of cobras received is large, it is unfortunate for 
our present pnr}) 08 e that they have been sent from comparatively few 
places, and it becomes therefore impossible to give a complete distribu* 
tion list for India. But a beginning can at least be made, and it is 
hoped that members of our Society will send us notes to enable a more 
c^rreot and complete distribution list to i>e made out at some future time. 

A—Naia tripudians, var. forma tpfdca, appears to be distributed uai- 
formly throughout India but to be rare in Burma and China. As fiur 
as our specimens enable ns to judge, the prevalence of this variety in 
the Provinces of India is os follows:— 


Madras ... 

... 100 % 

United Provinces of Agra and Oudh 

.. 82% 

Bombay. 

... 76% 

Punjab ... 

.. 50% 

]^engal •«« .«# .«• .«• 

... 47% 

Central Provinces . 

... 26% 


It is the only variety of cobra we have received from the Madras 
Presidency. 

In confirmation of this Nicholson says (Indian Snskes, p. lOfi)» 
'^Tbis blnooellate variety is found in the ISouth of India and on the 
coast generally.” As be says in a footnote that be examined 1,200 
oobms in Bangalore, it may be taken as certain that they were all 
ijfpica. From the Bombay Presidency we have received eight 
snakes only, of whioh six belonged to this variety. As titese were 
purchased from local snake-charmers, who said they caught them at 
Hatheran or Khondalla,' it is impossible to say anything about the 
distiibotion of tppicm in Bombay. 

Frooeeding northwards, we find it uncommon in the western part of 
the Central Provlnoes, bnt agoin oommon in the United Provinces. In 
Bengal it is also oommon; bnt it will be noted that 24 of our 80 
Bengal speoimens came from Puri and may therefore be considered a 
northward extenuon of the Madras cobra. 

At regards the Punjab, nothing oan be sudd, as only two oobras were 
received frmn this province; one being typka, and the other easm. 

Captain F. Wall, I.MB., n^rts that all the cobras he got in 
ftWiiepciy and Cannanore were of Uiis varietpy thtM oenfliming oar 
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results as regards the Madras Presidency. He also reports one out of 
36 specimens from Burma. 

Oapt. P. Mftokie, reports from Goona :— 

lu 45 cobras wore examined. They wore all quite black in 

colour. Ko light one was over seen. Only a few were examined for 
ocelli and of all those examined none were found shewing that marking. 
Up to the present date in 1905, 32 more cobras were examined and 
particular attention was paid to the presence or absence of ocellu|o 
markings. All the cobras except two were quite black and possessed no 
marks on the hood. Two small ones were seen, one of a light khaki 
colour with wall marked ‘ spectacles ' and another cobra about foot 
long of a dark greyish colour with very well marked ocelli and another 
pair of subsidiary round ocelli below at the base of the hood. (This 
specimen is at the Purel Laboratory.) Those black cobras of Goona 
tend to run to a large size and about 10 per cent, were over 5 feet 
5 inches long. 

The ground soil of Goona is of two kinds. On the lower ground in 
the valleys and on the cultivated land ‘ black cotton ’ soil is prevalent 
lying on a basis of rod lafcerito. This laterite crops up on the higher 
ground and here is not covered with soil. Nearly all the cobras were 
caught within a short distance of cantonments and nearly all on the 
black cotton soil. The two light cobras were also caught on black 
cotton soil.” 

Among the black cobras we received from Baugor, there were a few 
with sp(H;tttclos, and this seems to show that there is a variety oi* 
spactaclod black cobra in the West of the Central Provinces and probab¬ 
ly also in ('entral India. 

Captain Wall reports 10 specimens caught at Fyzabad, U. P,, of 
which 7 were black or plumbeous—black with binocellate markings; 
1 was anocellate black, and 2 were light coloured with markings of 
such a peculiar nature that he found it impossible to place them in 
either the biuocellate or monooellat© group. 

B, —Naia tripudians, var. emea, —This variety, which is almost 
invariably black, seems to have a much more restricted range than 
iypica^ With the exception of nine, the whole of the 629 specimens 
received came from the Central Provinces. 

The nine exceptions were received from Bengal (3), United Pro¬ 
vinces (5), and Punjab (1). 



DISTRIBUTION OF VAltlETlBS OF COBRAS IN INDIA. 641 


Captain Wall reports 3 specimens all light coloured and one with 
7-8 leaden dorsal bauds, got by himself in the Swat Valley, and two 
more from Thayetinyo and Meiktila in Burma. 

Probably most of Captain Mackie’s speoimens were of this variety, 
though he did not examine the first lot of 45 with special reference to 
this point, as we found this the case among the black cobras received 
from the neighbouring Central Provinces. 

(7 .—Naia tripudians^ var. fasciata .—This variety seems absolutely 
confined to Bengal and Burma, where it largely takes the place of 
typica. JSioholsun, however (p. 106), notes its presence in the Central 
Provinces also. 

Of the 169 cobras received from Bengal, 86 were of this variety, and 
from Captain Wall’s report it would appear that the further east one 
goes, the more common does fasciaia become. Thus ho says that out of 

specimens collected by him in Burma, mostly near llangoon, 33 were 
monocellute. Again, he says that all the specimens seen by him in 
Chinese Museums “ from the Yangtse Valley and further north ” and 
** from Hongkong and thereabouts ” wore fasciaia with one exception, 
and that was a spuiatrhc^ a variety which has not yet been found in India. 

To sujn up, it would appear that typica may be looked for in any 
part of India, more rarely in Burma and still more rarely in China. 
Cdbca is the common cobra of the west part of the Central Provinces 
and Central India, and has been found also along the frontiers, from 
Afghanistan, Gilgit, Swat to Sikkim. Fasciaia is eminently the Bengal 
cobra, and appears also to be the variety commonly found to the east 
thereof, in Burma aud China, 

The above account of the distribution of the varieties of cobra is 
interesting and worth continuing and enlarging, and 1 trust the publica* 
tion of this paper in the Journal may induce members in all parts of 
India to send notes of the cobras found by them. 

What is the meaning of this distribution ? Why should one part of 
the country produce spedtacled cobras aud another ringed ones ? 

Another curious point raised by this collection of statistics has rela¬ 
tion to the body colour of the oobras. 

Without exception, all the received from the Central Pro¬ 

vinces are black, while all the oobras received from the Madras and 
Bbi;^bay Presidencies are yellow or olive ooloured, or a variation 
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From the map given at the end of this paper, those interested will 
be able to see exactly from which parts of the Central Provinoes these 
block cobras come; and I sbonld be grateful if any member interested 
in geology would inform us whether there is anything in the soil of 
these places likely to favour the production of this colour. 

I/itt showing the number of Cobras teceined at the Plague Research 
Laboratory, from various parts of India, between 1st October 1901 
to 31*!: March 1905. 


Serial 





of OOBftA. 


Num¬ 

ber. 

Name ox Town. 


Naia 

typica. 

I^aia 

oeBtto.. 

Naia 

fitoiafa. 

Total. 

1 

AUpore 




1 

Bjcngal. 

9 

8 

9 

a 

Baiaaorc 

«•« 



10 



10 

8 

Baiikura... 

f «• 

... 

... 



11 

11 

4 

Bari*>al ... 






4 

4 

8 

Burdwan 




4 



4 

6 

Qodila 

... 



8 



8 

7 

Hooghlj... 

... 


... 

5 


6 

10 

21 

8 

iJowrah ... 

... 

• t « 


10 

2 

9 

9 

Je^»HU«bttd 

... 

• •• 


4 



4 

30 

JfiHore ... 


• • ♦ 

1*.- 

9 



9 

11 

Mtinbhini) 

... 

... 


2 



S 

18 

Midnapore 




8 


49 

62 

18 

Poofi 

... 

... 

... 

24 

1 

999 

26 


Total 

i'ereentage ot e»oh 


SO 

47-8 

mmm 

mm 

80 

609 

169 

1 

Thana ... 

... 

... 

... 

8 

Bombait, 

2 




Total 

Percentage of esob 

««• 

6 

T5-H 

8 

S5*0 

V** 

8 

1 

2 

Hhundava 
Damon ... 

... 

... 


0»irT 

9 

BAL PBOVl 

•s. 

84 

teas 

1 

8 

Hoshangabad 

... 



##• 

8 


4 

Jni'Viul ore 



»#• 

28 

15 



6 

Knamiwa 


•a* 


79 

4(.9 



6 

Navpur ... 


• 0 m 


2 

1 



7 

Narfti&t.bpur 




9 

88 



6 

Kulpttr ... 

... 


49m 

8 

2 



9 

i^mbalpot 

... 



68 

It 


W 

10 

Swagor ... 

... 



85 



f6 

/■ 1 ' 

Zl 

Waicdba ... 

••• 

... 

...| 

• »« , 

1 

•sa 


Total 

Pmroentagv ot cacb 


284 

IS* 

m 


.'■***' 
'*** rV-'i 
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Serial 

Nnm- Name of Town 

ber. 


1 Anantapar . 

2 BanK^lo o . 

5 Cfjorfc . 

4 Viz4gapatam ... 

Total 

Fer«iQtitBge of each 


Kind of Cobra. 

NoU Kaifi 

tyffiea* j eaaca. 

Kara 
/ain't at a. 

Madrab. 

8 

7 

1 

12 

1 




Dnitbj> Pkovincesok Aoba,&c. 

1 On-akpnr . ... 11 5 ... K? 

2 Mlrxapur . 7 ... ... 7 

8 Sita])i]r. 5 ... ... 5 

Total ... 28 6 ... 2« 

Percentage of each ... 82*1 17 9 * 



Grand Tot ad 


1,074 
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THE MANGROVE OF THE BOMBAY PRESipENCT, 
AND ITS BIOLOGY. 

By E. Blattbr, S.J. 

( With plates A and S») 

{Read before the Bombay Natural History Society on 
the 31 Auyust 1905.) 

There is soarooly any formation of the tropical vegetation whiolT 
biologically and physiognomically oonld be of greater interest 
than the mangrove. Wherever in the damp jmrts of the tropios 
there is a flat and muddy sea-shore, protected against the heavy waves 
of the tide, wo find within the boundaries of high and low water a 
more or less developed belt of shrubs and trees to which the name 
mangrove was popularly applied for a long time. It is now generally 
ado])ted by biologists to designate that peculiar edapbic formation 
which in its floral and vocological characters vastly diflfers from the 
inland vegetation. Though most of the representatives of the mangrove 
are widely spreatl, and, as it were, cosmopolitans, we may, nevertheless, 
with Schimpor,* distinguish a western and eastern mangrove. The 
former, which occupies the coasts of Western Africa and America, 
does not exhibit a great variety^ being comj>osed of four si^eoies only, 
viz,, Rhhophora mangle L,, Lagxmcularia racemosa, Avkennia tomen* 
iosa and Avkennia niiida. The eastern mangrove covering the coasts 
of East Africa, Asia, Australia, and Micronesia is represented by the 
following kinds ; lUiizophoraoeje : Rhizephora mucronata Lam., conju^ 
gata L., Ceriops candolleana Am., Roxburghiana Arn., KamkUa 
rhedii W. et A., Brugniera gymnorhiza Ijam., eriopetala W, et A., 
caryophylloides Bl, parviflora W. et A. ; Combretaoeie : lAJtmnUzera 
racemosa Willd., coccinea W. et A. ; Lythracojae ; Sonneratia 
apetala Ham., arida L., alba Smith ; Meliacese : Carapa moluccensis 
Lam., obvata Bl.; MyrsinaoosB : AEffkeras majus Gaertn. ; Bubiaoeie; 
Scyphiphora hydrophyllacea Gaertn, ; Verbenaoe® : Anieennia 
oficinalh L. ; AoanthacesB: Acanthus tlkifolms L.; PalmiB: Nipa 
/rtdioans WurmL 

. Of the 21 species here enumerated 14 occur in the Bombay Presidenpyj 
viff^f Rhizophora mucronata and conjugata^ Ceriops oanioileandt 
Kandelia rhedii, Brugniera gymnerhizo raryophylUideSf wi p4 

* pohimpar i £IUio«sag«ngv»pliie IljTiiologiMim QtimdUget 411. ; ^ 
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floray Lumniizera racemosa^ Sonneraila apftala and acida^ Carupa 
obovata^ majm, Avicennia oj^vinaliSy Acanthus ilicifolim. 

Here I should like to add Excaacaria auaUacha L, (Enphorbiacese), 
which is not giv(m by Sohimper in the above list, but which, with good 
raason, may find a place amongst the mangrove vegetation. 

In the following description of tho several plants it is not my inten¬ 
tion to give thoir (Kjinpleto outer morphology, as there is no want of 
excellent Floras which describe them fully hut what I propose is to 
give a general idea of their habit, drawing the attention to those 
characters only which are necessary for the understanding of their 
biological peculiarities. 

In the broad bcdt of mangrove, which may be seen in many tidal 
creeks and back-waters along the coas?t of the Presidency and ohiefly 
near tl)e shallow mouth of rivers still exposed to the high-water of the 
sea, there is especially one kind which by its curiously spreading aerial 
roots can easily he recognized as Rhizophora mucronata, also oulloil the 

true mangrove.’^ It is a small, evergreen, glabrous tree or large shrub 
with thick, terete branches, which are marked with leaf-scars all over. 
Tho opposite leaves are entire, coriaceouB and plnhrous, bright green 
above, paler and dotted black beneath. The flowers, which arise 
from axillary cymes, have wdiite, thick, and fleshy petals with villous 
margins, and a j^ale yollow, coriaceous, glabrous calyx. The ovoid- 
conical fruit is in. long and surrounded at the base by the persistent 
calyx. Rhizophora mucronata forms sometimes tangled thickets by the 
interlacing of its roots, sometimes it is more isolated ; but in any 
case it always occurs on the outer border of the mangrove formation 
towards the open sea, thus serving as a protective outpost of the less 
favoured representatives of the same formation. When the tide is 
out, the ground occupied by the mangrove shows a bluish-Uack mud, 
from which innumerable short stems and longer roots arise. The 

true mangrove ” may easily be distinguished from its neigjjbotirs by 
the long iTdrial roots which raise the main trunk above the level 
of its origin and give the tree the appearance of being supported on 

stilts. These arise from the usually short stem on all rides, grow¬ 

ing first for a short distance in a horisontul direction and arching 
doira afterwards into the water. Soon the base of the stem, 

with its originol roots, dies and now the only support to Ihe upper 

* Of, CfK>ke'i Flm tl» Fto(dd«aor of 
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stem and its branches are those stilt-roots which reach a height of 
2 to 8 yards, and which, on account of their great elasticity, are the 
best possible protective system against the continuoug dashing of the 
waveg. The tree may be moved forwards and backwards by the force of 
wind and water, bnt, ultimately, it will always assume its former posi¬ 
tion. In this way the aerial roots are like as many strong anchors which 
would not allow the tree to be carried away even by the wildest play of 
the waters. We may very often observe that the growing point of such 
a root loses its vitality, whereas behind the apex a forked root makes 
its appearance. It is evident that such a change of growth can have 
a beneficent influence only under the conditions of‘ existence in a 
soft and muddy substratum. Another means of furnishing the tree 
with considerable resisting power is the oirctiinstance that not 
seldom a row of secondary rooi-s breaks through the under surface 
of the primary aerial root, descends immediately in a vertical 
direction into the mud, and, by a luxurious branching into roots 
and rootlets, helps to strengthen the primary root. The most peculiar 
feature of Rhizophnra mucronaia and also, as regards the essentials, 
of the other Rhizophoraoese is the mode of reproduction. If, 
after the flowering season (August-December), we approach a 
mangrove vegetation from the sea-side, we are surprised to see, 
from a distance long, green pods hanging from the branches of 
the true mancrove; but on closer examination we find that 
what wo naturally took for a fruit is nothing else than the 
radicle of a comparatively small fruit, which Joes not exceed 
in. in length. Here we h <ve an excellent case of vivipary in the 
vegetable kingdom, the extra-seminal development of the embryo 
beginning already while the fruit still adheres to the tree. The 
hypoootyl passing posteriorly into the primary root or mdiole, 
perforates without having a resting period, the morphological apex of 
the perioafp and protrudes into the air reaching sometimes a length of 
2 ft Brandis speaks of 2^ ft, and Huberlandt * observed radicles of 
ono yard in the mouth of the Sairomggong River on the Island of Singa¬ 
pore, At )he upper end the radicle is about J in, in diameter, it grows 
thicker towards the lower end, with a diameter of 1 in. and more, and 
tapers into a conical point at the apex (Fig, 1, Plate A)*: There 
cannot be any doubt as to the impo rtance of this special shape, because, 
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on aooount of its club-shaped lower end, the radicle will fall perpendi^* 
oularly into the mud, and by means of the terminal point it easily bores 
a bole into the soft substratum, where, after a few hours already, you 
can find the secondary roots. In spite of this highly practical con¬ 
trivance the radicles may be found washed up in quantities all along 
the sea-sl)ore ; but even then they are able to grow roots in any 
suitable place, because the lower poition of the radicle shows positive 
and the upper one negative geotropism. 

The young mangrove plant is veiy oiroumspeot during the first period 
of her detached youth. The epiootyl grows rather slowly in the begin- 
ing, and it is well that it does so, for a premature development of leaves 
and branches before the young shrub has formed a strong, resistont 
root system, adapted to its surroundings, could only end in an early des¬ 
truction. For the same reason there do not appear any leaves before 
the stem, consisting of long intemodes, reaches the high-water level 
As soon as the stem bears branches, there is visible, just 
above the ground, the formation of the first aerial roots, lliey 
do not appear at an earlier period, as there is no need of them, for 
a thin elastic shoot, l)eing devoid of leaves, does not offer a 
large surface to the action of the dashing waves, A median 
longitudinal section of the fruit exhibits some further peculiar¬ 
ities (Fig. 2, Plate A). The two cotyledons aro grown together to 
form a strange structure, the upper part of which is conical and serves, 
as Haberlandt explains it, as an absorbing organ, through which the 
embryo receives the necessary food-materials during the rapid growth 
of the ra Hole. Behind the conical portion there follows an enlargement 
of the cotyledons which, most probably, prevents the falling off of the 
hypoootyl, which in the course of a short t^rae increases rapidly in weight. 
Tho continuation of the cotyledons through the mioropyle and oa, i to 1 
in. beyond it is a tubular vagina which surrounds the epicotyl and is at 
the same time an impediment of the upward growth of the embryo 
before tho mdide falls off. 

Another species of Rhiaophora which is found in the same localities 
as the preceding, but is not nearly so common, is Rhizophora cmjupaia. 
It is a glabrous shrub or small tree ^th elliptic hinoeolate, coriaceous 
leaves, dark-green above, paler beneath. The calyx is externally rugose 
and glabrous, the petals white and glabrous. The conical or obolavate, 
glabrotts fruit is smaller than that of Mhizopham mumnaia^ bring only 
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1 in, long. Its base is smroundetl by the reflexed calyx-lobes. The 
protruding cylindrical radicle roaches sometimes 1 ft, before falling 
from the tree. As Rhizophom conjugata does not reach so far into the 
sea as Rhizophora mucronaia, the stilWoots show, of course, reduction in 
their devolopmont. Besides, I could neither observe that the branches 
give off aerial roots, as they do in the true mangrove. 

The same process of vivipary as observed in Rhizophora takes place 
in throe other plants of the same order, viz.y Bruguiera gymnorhiza^ 
Lam., Bmguiera curyophylloidesy Bl, and Brugulera parvifiora, W. et 
A. Bruguiera gymnorhiza is an evergreen, glabrous shrub or tree. 
The entire coriaceous leaves are bright-green above, paler and with a 
prominent midrib beneatK The petals are setigeruiis, hairy at ihe base 
and glabrous above. The thickly coriaceous fruit is surrounded at the 
apex by the calyx-lobes, which afterwards drop off. It is obconio and 
less than 1 in. long. The fusiform, more or less angled radicle, often 
reaches 1 ft. in length before falling. 

Loss common, and only occurring in the southern parts of the Pres¬ 
idency is Brtiijidera caryophylloides. The shrub, branching from the 
base, bears entire coriaceous leaves, which are pale and shining above, 
dull and glabrous bsneatb. The white petals are hairy on the outer side 
and on the margins. Each lobe of the bifid apex bears 3 to 5 bristles and 
there is a longer one at the incision. The oblong obovoid fruit is only 
j;| in. long with a sleniler, cylindrical radicle of 6 to 8 in. in length. 

Also found in salt-marshes but not so common is Bruguiera parmfiora* 
Its entire, oblong-lanceolate leaves are coriaceous, sljining above, dull 
beneath. The lobes of the bifid petals bear short hairs at the ape^sf. 
The fruit, entirely surrounded by the enlarged calyx, is J to 1 in. long. 
The cylindrical, striate radicle reaches 4 to 5 in, before falling. 

As to the single plmses in the process of vivipary in Bruguiera, I 
had no op[>ori:unity to observe the ripening of the radicle. Thus I am 
not quite sure, whether the hypoootyl alone falls off, leaving the cotyle¬ 
dons and the calyx on the mother-plant or whether the cotyleiluns, the 
pericarp, and the calyx follow the radicle. I came to doubt about it 
after having read a description of Bmguiera eriapetala by Haborlandt, 
This famous biologist was in a position to make careful observations in 
the garden of Buitenzorg, He found that fruit and calyx were detached 
at the same moment, and he is of opinion that this oiroumstanoe is of 
prominent importance in the life-history of that species. His xeasan is 
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this : As the |)rotruding tluok radiole grows on the tree to a finger's 
length only, it happens very often that it does not fall perpendicularly 
and thus fastens itself only insufficiently or not at all to the muddy sub¬ 
stratum. Instead of it several of the luimoroiis and pointed calyx-lobes 
hide themselves in the ihud, aud^ as tliey are somewhat curved, fasten 
sufficiently, the embryo lying horizontally on the ground till the first 
root is so far developed as to give the jdant the necessary resisting 
power. The secondary roots of the Bruguleras are not. completely buried 
in the mud, for after a short or more less horizontal growth, they 
ascend in an oblique direction to the surface and beyond it, descend 
again au<i, disjippoaring in the soil, leave a knee-llke portion ex¬ 
posed to the air (Fig. 3, Plate A.) In Bruguiera ggmnorhiza^ especially 
the roots grow luxuriously in thickness and height, so as to form round 
the stem a most curious net-work of brown branches. If wo examine 
under the microscope a transvc^rse section of such a root-piece of Brug- 
uiera ggmnorhiza, the anatomical structure of the peridt^rm shows very 
large lentioals. As these arc organs which correspond to the stomata of 
tl)e epidermis and serve to admit oxygon to the living internal tissues, 
we must consider those roots as a sj)ecial respiratory system. It is 
obvious that the muddy substratum is not permeated by too great a 
quantity of oxygen, we may even say there is a la()k of it. It is just 
for want of this necessiiry element that the plant was obliged to produce 
speoial adaphitions to its surroundings, and it did so in a very ingenious 
and simple way. In Bmguiem cargnpligUoides the usefulness of 
that oontrivanoo is partially frustrated by the circumstance that the 
periderm of its roots is gradually cast off. It would he an interesting 
objaot of study to investigate the reasons thereof and to fiiud out what 
the effects are in consequence of it, or whether, perhaps, there arise new 
adaptations in other parts of the plant. 

In the tidal swamps along the coast there are two further species of 
BbpBophoraceeB ; Ceriaps candoUeanaf Am. and Kmddi^ rheedii, 
W* et A* 


The former is a glabrous shrub or small tree, reaching a height of 
8 to 6 ft. The opposite, entire leaves are coriaceous and glabrous. The 
^etldies are rugose and glabrous. The calyx-lobes are ooriaoeous. 
The lyhite glabrous petals are furnished at the apex with 8 short, clavata 
The slightly conioal, coriaceous fruit is J to f in. long. The 



^poved and uagled radio^ r^hit^g apmeiima^ 1 ft 


before 
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fallings thickens gradually to near the apex and then becomes acute* 
The cotyledons are oonferrumittate. 

Kandelia rheedii is a small tree with terete leafy branches, Th e 
opposite, obloag, entire leaves are dark green and polished above, 
raJiish-brown beneath. The long calyx is oxtornally rugose. The 
lobes of the bifil petals are divided into numerous capillary segments* 
The obolavate, ooaioal-ovoid fruit is ooriaoeoas, and roaches a length 
of ^ to 1 in. The protruded, oylindrio radicle is 6 to 15 in. long, 
usually without ridges or grooves. 

In these two plants germination takes place in the same way as in 
the foregoing Lihizop loracero. A special adaptation to the surround* 
lags of Ceripp.^t candofUana are the so-called pnoumatuphores. But as 
these occur not only in O»erlops but also in other representatives of the 
mangrove-formation, I shall treat of them after having given a short 
description of the following three plants: 

Abundantly growing in the salt-marshes in Bombay, the Konkan 
and elsewhere, often covering large tracts of tidal or flooded sea-shore 
to such an extent as to exclude every other plant, is a shrub or dwarf 
tree, viz,, Avieennia ojlctnalis, L. or the white mangrove/^ 

The entire, oval pointed leaves are nearly veinless, coriaceous, shin** 
ing above, whitish below and clothed with a fine tomenkum. The 
broad, compressed capsule is one-seeded and dehisces by two thick 
valves. The embryo of the erect seed is imperfectly covered by ite 
two integuments. The large cotyledons are lengthwise plaited. The 
large embryo begins to germinate in the fruit before it falls. 

Rather rare is Sonneratia apetala. Ham, (Lythraoeae). It is a pretty 
slender tree, reaching a height of 40 ft. The slender, drdoping 
b»*anohe8 bear entire, ooriaoeoust glabrous leaves. The calyx is thickly 
coriaceous. The depreswd globose capsule is about f in, broad aud 
supported by the persistent calyx. The many-ourved, angular seeds 
are imbeddfiKi in pulp. The short, foliaceous cotyledons are convolute, 
the elongate radicle terete. This beautiful tree may be found 
between Bombay and Sewree and also in Mumbra and Dharamptar, 
More common is another species of the same genus— Sonneraim ucida, 
h* The small tree, which rarely reaches a height of 15 ft., occurs oc 
the Island of Salsette, in Rutnagiri, Vingoria, Hareahvar, Dharamtar, 
Kartara. Its elliptic-oblong or obovate leaves are coriaceous anfi 
nearly sessde. The oariaoeous calyx is borne on a vei^ short, 
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pedioeL The cushion-shaped fruit is 1 to 2 in. in diameter. The cup^ 
shaped, persistant oalyx bears the persistent base of the style, whioh fe 
about 1 ill. long. 

An interesting feature of Avkennia a/f\cinali\ JSotmercUta aoida and 
Cerkps eandoUeani are the pneumatophores, which exhibit an aspect 
widely different from those of the Brugukras, As soon as the shrub 
reaches a certain height, in Amentm ojfficinaJis, 1 ft. or there 
appear in groat number around the stem within a rather large circle 
erect shoots with a soft, elastic texture like cork, Ihey resemble very 
much the young shoots of Asparagus, except in colour, which, in our 
cose, is a brownish black. They are very seldom observed developing 
leaves and growing up intobushes. If we follow them downwards we find 
the point of origin to be the subterranean roots of Arkenma o/fioimlis, 
of which they are the negative-geotropic branches. In this plant they 
reach 1 to 1J ft. above the mud or the shallow water and do not exceed in 
thickness i or J of an inch, whereas in Sonneratia acuia they reach 18 to 
24 in. in length, by 8 in. in diameter. As they do not develop into a 
shrub it is evident that they serve some oth^r purpose. A transverse 
section of such a root-brunch gives us the looked-for explanation. In 
Avicennia officinalis our attention is drawn to a large, white ring which 
occupies nearly the whole plane of the section, leaving room only for a 
small, darker ring in the centre and a comparatively disappearing, 
protective skin. The white, loose portion is easily recognised as the 
parenchymatous tissue uf the primary cortex and in it the naked eye is 
able to distinguish little holes whioh, by miorosoopic examination, 
prove to be lentioels. Those roots, therefore, represent respiratory 
organs like the over-ground roots of Bruguiera, But why do the 
pneumatophores reach beyond the water-level, as there is oxygon in the 
water ? We must admit that the air dissolved in water shows, on the 
one hand, a higher percentage of oxygen than the atmosphere, but, on 
the other also a higher percentage of carbonic acid. In consequence of 
it the quantity of oxygen available to the plant is much smaller in the 
water than in the air. Besides, the air diffuses very slovly in water 
and thus it may easily happen that the slow movement of the water 
causes a want of oxygen. It is for this reason that woody plants, the 
steiohhases and roots of which are Submerged in mud apd stagnant 
mtm, ate furnished with special adaptations for the absorption of oxy- 
the atmosphere. That there are really giaduatioiw as to the 
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peroentage of oxygen available to the plant in different media, may be 
shown to ovidenoa by the examination of a pneninatophor© of Avicennia 
The respiratory mot is very thin at the base, whore 
it is covered by mud ; it grows thicker, where it is submergcii in water, 
and it reaches its maximum, where it is surrounded by the atmosphere. 
And if wo examine the anatomical structure, we find that the various 
degree.*? of thicknos.s are due to the re8]>ectivo development of the par¬ 
enchymatous tissue, which contains the leiiticels, Le , the respiratory 
organs. The same may be observed in the species of Bhizophora. 
They are not possessed of special pneumatophoros, but the modified 
tissue of their “ stilt roots ’* takes upon itself the function of respiration, 
and hero again it is not the portion buried in the mnJ, but the one 
emerging from the mud and still more the upper part which is accessible 
to the atmosphere. 

Along the muddy sea-coasts of the Konkan grows Caraf>a ohovata, Bl. 
(M 0 lia<?o 8 e), a small glabrous tree. The abruptly pinnate leaves are K to6 
in. long with oblong-o\'ato, glabrous, coriaceous leaflets. The fruit ha^ 
the size of an orange, 3 t(» 4 in. in diameter. When young it i^ a]>iculat<?. 
The fleshy pericarp dehisces by four valves. The angular seeds are sur¬ 
rounded by a hard spongy tesla. 

The pnenmato]»horeh of this plant show great resemblance to thosw^ 
of the BTugniarm; but, whereas in the latter we have those knee-like 
structures and, consequently an up-and downward growth of the roots, 
we observe that the roots of the former creep horizontally just under 
the surface of the muddy substratum and send above the surface of it a 
wedge-shaped expansion of the upper half-cylinder, which, on the to]), 
is covered with a great number of lentioels. 

In the Boiith Konkan along salt-water creeks and backwaters a tall 
glabrous shrub or small tree makes its appearance, Lnmnilzera Taf*,emosu^ 
Willd. Its entire or slightly orenate, sessile leaves ate fleshy, ooriaoe- 
otts and crowded at the ends of the branches* The glabrous oalyx of 
the sessile flowers has the teeth oiliolnte. The ovoid, glabrous fruit ia i 
in. long with longitudinal strise when dry and the persistent calyx-tube 
at the top. 

A handsome shrub with laurel-like appearance and growing in salt- 
marshes, together with the different kinds of mangrove, is Mgideran 
maJuSf Qaertn. (Myrsinaoeae). The cylindrio branches bear ohpvate, 
entire# coriooeous leaves. The umbels of the pum white fragrant flowora 
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aro sessile. The oylmdric, acute fruit, resembling a miniature curved 
carrot, is coriaceous, striate, and ono-seoded. Dehiscence is longitudinal. 
The seed is curved in the same way us the pericarp. The inferior 
radicle is long and enlarged at the base. The cotyledons aro very 
small. ALgiceras maju» shows vivipary, though not in the complete 
form of the Hhizophoraoeso. The seeds begin to germinate while still 
included in the pericarp, wherefore Liimseus gave it the name of 
Rhizophora com kulata , 

The rather gloomy looking salt-marshes are often beautified by a 
handsome little shrub, Acanthus ilicifolim^ L., whioli on account of 
its holly-like leaves was called sea-holly. The cylindrioal, glabrous 
stems, rarely exceeding the height of 4 ft., are scarcely branched. 
The large oblong-oval or oblong-Ianoeolate leaves have the base acute, 
the apex acute or truncate. On each margin there are a few large, 
spinous teeth, continuations of the lateral veins. Besides, they are 
coriaceous, rigid and shining. The blunt, apiculate capsule, about 
1 in. long, is shining and bright-brown. It is in this invariable under¬ 
growth in the mangrove swamps that we meet again those characteristic 
stilt-roots of Rhizophoira mucronatt^ though not in the same luxurious 
form. There is no vivipary in the sea*holly ; nevertheless, a peouliarliy 
as regards reproduction is observed in Acanthus ilieifoltus^ vfz., a greater 
development of the embryo while atill inclosed in the pericarp than is 
usually the case with inland plants. 

We come to the last representative of onr mangrove, m., iSlrcoBcaWa 
agallocha^ L., called Blinding tree in India on account of the fresh sap 
being extremely acrid. The small tree bears rather thick branohleis, 
marked with leaf-soars. The leaves are entire and rather thick. The 
oatkin-like male spikes are numerous. The sessile male flowers are 
surrounded by acuminate bracts. The more slender female spikes are not 
so numerous. The capsule, very variable in size, is ^—nearly 1 in. in 
diameter. The blinding tree, occurring in tidal estuaries and back¬ 
waters, is not common. 

If we compare with each other the different species which make up the 
mangrove formation, one fact before all is most striking. that all are 
possessed of coriaceous leaves. These, again, have a shining surface and 
their marsrins entire, with the only exception of Ca^apa ohomta which 
bears pinnate leaves. If we further examine the internal structure of 
the leaves, we meet the some nniformily as regards their anatomy. 
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Fig. 1, Plate B, ahows a amall portion of tbe under surfeoe of a 
leaf of likizophora muemnata^ The epidermis, wliioh is composed of 
a single layer of cells, is on the inside distinctly marked off from the 
neighbouring tissue. The outer walls of the epidermal colis are consider¬ 
ably thickened and even the side-walls show some thickening. Though 
the guard-calls always have their walls thickened in a peculiar way, they 
attain a still higher development in this direction in Rhiz(%phora mucro’- 
naia. The outermost layer of the external walls being in our case ex¬ 
ceedingly well developed, covers as a cuticle the whole surface of the 
epidermis, leaving open small passages only for transpiration. The 
respiratory cavities, which communicate directly with the intercellular 
spaces of the spongy parenchyma, are comparatively small, A complete 
transverse sedition would show tliat the number and area of those 
intercellular spaces is greatly reduced. 

Fig. 2, Plate B, exhibits a small portion of a transverse section of a 
leaf of Sonneraiia aoida, showing the epidermis with stomata. Tlie 
epidermis is strongly cuticularised, even the side-walls of the <ipidermal 
cells exhibit greater cutioularisation than those of Rhizophora mucronaia* 
The stomata, which are somewhat raised in the foregoing figure, are 
hero on the same level with the epidermal cells and thus under the 
hori/iOntal band of the outicula. 

Sometimes one may observe near tbe sea-shore that individuals of 
the same species grow in the salt water as well as in the common soil. 
The comparative anatomy of their leaves shows the special adaptations 
to the respective substratum far clearer than does the comparison 
between plants belonging to different species. Fig. 3, Plate B, gives 
tho diagrammatic view of the transverse section of a leaf of Sanneraiia 
acMa growing in salt mud, and Fig, 4 that of the same growing in 
common soil. In Fig. 4 the palisade-tissue is much reduced, whereas in 
Fig. 3 it is well developed near the ventral as well as near the dorsal ■ 
surface. Tbe same reduction *is observed in the spongy parenchyma, 
and, what is most important, the mangrove growing in the salt mud has 
developed more and greater vascular bundles. As the ramifications of the 
vascular bundles are prolonged^ the bundles themselves become smaller 
and smaller and, finally, are of very simple structure. When the vessels 
disapi^oar, there remain only spirally and reticuhitely thickened traoheids, 
which prove to be excellent channels for the oonduotion of water, (Fig. 5, 
Plate B, shows the termination of vascular bundles with traoheids,) 
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Espeoially well developed is the aqueous tissue in the old yellow 
leaves of lihkophora mucronata. The ftu)t that those loaves are much 
thicker and more fleshy than tlie green leaves of the same plant, is due 
to the circumstance that those leaves which have biH)ome unfit for 
further assimilation develop a large aqueous tissue, which serves for 
some time as a wateivreservoir* 

What we have observed in a few representatives of the mangrove 
vegetation is equally applioable in some way or another to the rest. If 
we oonsiiler all those structural peculiarities, wb find that they belong 
to the xeroplulous type, they all are adaptations which help to 
diminish the transpiration of the plant. Just for this reason the 
mangrove is characterized by the extraordinarily thickened and cutiou- 
larised walls of their epidermal cells, because those diminish the tmns- 
piration from the outer surface of the leaves. In the same direction 
works the (urcutnstunoe tliat the Intercellular spaces in the njesophyll 
are reduced. It is a striking fact that the Intercellular spaces are 
always larger where there is abundance of moisture than in places 
where there is only little of it as, e.g., in deserts, on a rocky ground, 
on sand or gravel. Plants growing on these substrata show in the same 
way the other peouliarlties of the mangrove, lengthening of the 
palisades, depression of the stomata, formation of aqueous tissue and 
multiplication of the vascular bundles. This latter contrivance renders 
the regular conduction of water to all parts of the tissue easier and is, at 
the same time, a means for the removal of the prepared food-materials. 
One would not think at first sight that the mangrove needed the 
structural modifications whi(jh are so useful and even necessary for the 
existence of those plants which grow in dry places. The mangrove sends 
its roots deep down into the mud, its stems are washed by the water for 
many hours of the day, and the branches and leaves are surrounded by a 
moist atmosphere and, nevertheless, it exhibits all the anatomical peculi¬ 
arities oharaterizing those plants which are forced by oirourastanoes to be 
eoonomioal in the expenditure of their water. It is a general experiencre 
that salts in solution render the osmotic absorption of water by the roots 
difficult. These receive much more water if it is in a ohemically pure 
etate than from solutions, and there is fixed for every plant a certain de¬ 
gree of oonaentration, usually not exceeding 3 per cent, beyond which 
absorption of water by the root does not take plaoe any more. It is for 
tbiii teason that a substratum formented by a rfob salt solution is, with 
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respeot to the living organism, physiologioally dry. In oonseqnanoe of 
that physical action exerciseii by the salts in solution, a too great oonoen- 
tration of salts in the assimllatory tissue would show its noxious ohemioal 
influence upon the metabolic processes, if not at the same time, there 
were a sufficient number of contrivances preventing too profuse a trans¬ 
piration. It is especially the aqueous tii?sue which counterbalances 
the concentration of salts in the assimilating cells. As the absolute 
amount of salt increases in the course of time, wo can easily understand 
that it is just the old leaf which develops a rich aqueous tissue, keeping 
pace in its development with the accumulation of salts in the cells of 
the same leaf. 



BIRDS NESTING IN THE MURRBE HILLS AND GULLIES. 

Bt Lt.-Oolonbl R. H. Rattbat. 

Part II. 

(With Platbs C, D and E.) 

{Contmued from page 42M of this FoJ.) 

678. Mhbujla oastanka. —The Grey-headed Ouzel, 

Comm(»n round Murree, but one of the commonest birds roiuid 
Changla and Dungagalis. Nests were in varied situations. I found 
them in banks, holes in rooks, among roots of dead fallen trees, and in 
a hole in tree trunk up to 10 or 12 feet from ground. Birds very 
tame; did not leave nest until I came within 3 or 4 yards of tree or nest. 
The two photographs show typical nest in bank and one in roots of old 
dead tree. 

676. Mbrula boulboul. —The Grey-winged Ouzel. 

Very common everywhere ; found nests almost daily. 

678. Mbeola UNlooioB.—Tickell’s Ouzel. 

Common, but not nearly so much so as the last two species both near 
Murree and the Galis. Numerous nests and eggs. 

690. Pbtbophila bbythbogastra. —The Chestnut-bellied Rook- 
Thrush. 

Birds fairly common, but nests very hard to find. I used to see and 
watch one pair daily, but failed to find nest. I found one near Murree 
with 4 well-grown young ones. Nests often in very nasty places on 
side of steep khuds. 

69L Pbtbophim oiNOiiOBHTNOHA.— The Blue-headed Rook-Thru^. 

Co mm on near Murree, less so higher up. Numerous nests and eggt, 
and on two oooasions eggs of the Common Cuckoo in nests. 

698. pHTBOPHltA OTASros. —The Western Blue Rook-Thrush. 

Bate. I only saw birds near Murree, and during two seasons there 
only obtained 3 nests, both in boles in rooks. 

698. Obbooihola dahha. The Bmall-billed Mountain-Thmsh. 

Only fonnd on the higher hills round Ohangla and Dungagalis ; the 
: bird though oommon is very shy and retiring, and has to he looked 
ftnr, I found 3 or 4 nests during June. 

741, Blaok and Yellow Gros- 
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Oommon* It breeds freely, anA several nests were fonnd at Murree, 
Dunga and Ohanglagali. Nests difficult to find and were generally 
placed higb up in a dense fir tree. In my opinion many birds lay 
twice, at Murree, and again at Dtmgagali. This year I found nests at end 
of May, and again, in July when numerous young birds were about 
eggs were found. 1 think that as soon as the young are able to shift 
for themselves a second nest is at once made. 

745* Pyubhula AUBAN'riACA.—The Oriinge Bullfinch. 

A few of these birds are to be found on top of Miranjani where they 
breed. I, however, failed to find nests. On one occasion in the beginning 
of July I saw a pair with 4 young ones just able to fly from tree to tree 
on top of a hill near Dungagali about 9,000 ft, I am, therefore, certain 
of a few nests there. 

767. Oabduklis oanxohps.—T he Himalayan Goldfinch. 

Rare. 1 obtained one nest below Dungagali with 4 fresh eggs on 10th 
June 1904. Elevatiou about 5,000 ft. These were the only birds seen, 
but are said to be common by my ooUeotorb. Can it be possible that 
those birds have two broods in the year—one about 5,000 ft, early in 
June and a second in Eauihmir high up in August. Major Buchanan 
found numerous nests in Kashmir during August ? 

772. Hypaoakthis spk((Oidbs.—^T be Himalayan Greenfinch* 

Fairly common at Murree and the Galis. I took four nmU at 
Murree and one at Dungagali this year with eggs> but found many 
more that were destrciyed by the heavy rain and deserted. These birds 
arrive suddenly at Murree about the middle of June, and at once 
set about building. 3rd July was the earliest date on which I got 
eggs. Nests generally high up on fir trees, neatly made. Eggs 
as described, but genenUly of a beautiful shape, delioate ovals atui very 
fragile. 

780. PAbSBE oiNNAMOMBtja—^The Cinnamon Tree-Sparrow, 

Gommon at Murree, less so round Ohangla azKl Dungagalis, Obtained 
numerous nests at all three places* 

793. Embbsiza CTBWABn,—The White-oapped Bunting* 

Common, I obtained numerous from Mume and the GuRis. 
They breed from about 5,500 ft up to 7,500 ft* 

794* Embkkissa stbaohhyi,— The Eastern lieodew-Bunting. 

One of the eommenesi birda rouiul Murree^ wher^ I took numerous 
nests; it is also eoxhmon round Ofaangk and I^gagidis* theeg^jOlfn 
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oxHoily like those of our English Yellow Hummer, but rather more 
greenish in tinge. 

805. Chelidon Kabumhiimnsis. —The Kashmir Martin. 

(/ommon in the Gulis, not found at Murree. These birds were breed- 
ing in great numbers under the verandah in the duk bungalow at 
Chunglu and Dungugalis ; the nests are in most cases exacitly like our 
English Martin, but the bird out here more often takes advantage of 
a beam on which to rest its nest ; it is also a nuire familiar bird. 

810. Ptyonopbognk rupkstius. —The Crag-Martin. 

A tow pairs of birds bred under some overhanging rocks~the jilace 
was most ditficuH to get at, and only om^ or two nests were within 
reach. Around Dungagali tlie birds were breeding in June, but at 
Bhaganota, wbioh is considenibly lower, all eggs were hatched and in 
many cases the young able to fly by the Gth tJune. The eggs aro 
marked more with a dark sepia than red. 

822. Hirundo NKPAtENSis.-—Hodgson’s Striated Swallow, 

Common at Dungagali and Cliangla. I did not see birds at Murrei^, 
I caught number of birds on nests for pur])Ose oi’ identification. Most 
of th(^ nests wore in verandahs ; the birds were most tame and it was 
most interesting watching them collecting mud for their nests. 

853. Orbooorys syevantts.—T he Upland Pipot, 

The birds wore common enough rcmnd Murree and the Galis, but I 
found very few nests. In one I found an egg of Cucnlm camrus, our 
common Cuckoo, This egg was absolutely fresh, ■while the eggs of 
fost/er }»arent were on the point of hatching out. It would bo intereBl> 
ing to know what would have hapjiened in this case, 

946. Gboinus bquamatus.— The West-Himalayan Sca]y-bellie<I 
Green Woodpecker, 

A common bird everywhere in the hills. I found numerous nests 
with eggs and young. 

950. GBOiNtJB oootPiTAMB.—The Black-naped Green Woodpecker. 

Not nearly so common as the last, but still common. I have no 
doubt, in many cases where there were young birds in the nests I did 
not carefully identify the birds. 

960. Htpohous HYPflRTTHBtJS.~The Eufous-bellied Pietl Wood¬ 
pecker. 

A mre bird at Murree, but feirly common at Dungagali. Nests very 
difBcult to find, as it seleots a much more endosed and dense portion of 
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forests for its nest, I took one nest at Murree and two near 
Dungu. 

961. Dbndrocotob himalayknsxs, —The Western Himalayan Pied 
Woodpecker. 

This is the commonest of the Woodpeckers. 1 took nnmerous neats 
at both places, but most had yotmg in nests—nests at all heights from 
the grotmd from about 10 to 60 feet. 

967. Dbndrooopub maoii. —The fulvous-breasted Pied Woodpecker^ 

(yommon at Murree, but I failed to find a nest. I did not see a 
single bird in the Galis. 

969. Dendroocpus auriobps. —Tlie Brown-fronted Pied Wood¬ 
pecker. 

Common at Murree, but not in the Galis ; it does not appear to 
breed above 7,500 feirt. I took one nest with eggs at Murree and some 
others with young birds. 

1006. Mbqal.15Ma MABSHAtiLOBtJM. —The Great Himalayan Barbet. 

Very common at all three places. Its loud plaintive cry, as Jerdon 
calls itj is so much in evidence as to be a nuisance, I took eggs at 
Murree and near Dungagali. 

1066. Upupa BPors.— The European Hoopoe. 

Common at Murree and bree<ls, I saw very few birds higher up 
round the Galis. Took numerous nests. 

1068. CtPSKiiUS MBLBA. —The Alpine Swift. 

I used to see the birds often flying round Dungagali, but only late 
in the season found two nests both with young ones. These nests were 
not as described, but far inside a crack in solid rook on face of a preci¬ 
pice. I could not get my arms in, but caught one youttg bird as it 
flew out, so cannot say what the nest was made of. 

1095. Oaprimulgus ttmicms,—The fltmgle Nightjar. 

I found one nest near Dungagali on a bare hill side on 7th Jtine 
1904, with 2 very hard-set eggs. The eggs were, as usual, laid on the 
ground exposed to the sun all day. The photo is of a nest and eggs at 
Port Munro, Baluchistan, on 28th July 1904, atJwi exactly like the 
others. 

1092. Caprimulous KUBOP.BtJS.— The European Nightjar. 

I only found these birds near Dungagali, I took two n^ts—one 
just inside the forest belt and the other on a bare hill side* 3%ey nut 
common. Eggs oxaotly similar to some I took some years ago^ 
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1104. CucuiiUS OANORUS,—The Cuckoo very ocnimon. I took a 
number of eggs at Miirree and three near Dungugali. The eggs are 
laid in a large number of nests. 

1105. CuouLUs SATUiUTUS.—The Himalayan Cuckoo. 

Common. I took 3 eggs from oviduct of female at Murree and 

some other eggs at Murree and two eggs near DungagalL All were 
from nests of Aeanihopneusie occipitalis. (The Largo-crowned Willow 
Warbler.) 

1106. CuouLUs POLiooBPHALUS.—The Small Cuckoo. 

Birds fairly common but not often come across unless searched for. 
I took an egg at Murree and one at Dungagali 1 am not entering 
into any discussion as to colouring of eggs, as this has been done in an 
admirable paper by Mr. E. C. Stuart-Baker, which will appear about 
the same time as this. This remark also applies to next species. I 
took both my eggs from nest of Large*crowned Willow Warbler, 

1107. CcrcuLUS miokoptbrus,—T he Indian ('uctkoo. 

I took numerous eggs I attribute to this bird at Murree and one at 
Dungagali this year. Two of the eggs were in nests of Trochalof ierum 
Uneatum and the remainder in Larvhjora hrunnea, the Indian Blue 
Chat. I am certain the eggs are blue in .some cases (about 1 in 3 eggs), 
with a few darker blue or lilac spots. 

1108. Hibbooocoyx sparvjbbioidks.—T he Largo Hawk Cuckoo. 

Rare at Murree but fairly common round Dungagali, I took one egg 

from nest of Trochvdopterum simile, it is exactly like one I took some 
years ago from oviduct of female. The egg is blue, Mr, Stuart^Boker 
has again given the fullest information about this birr! in his paper. 

1112. Cacomantis passbbinus.—T he Indian Plaintive Ciiokoo. 

A rare bird. I only occasionally hoard and saw it near Murree. I 
took one egg there. 

1117. SuatsacULUS lugubris,—^T he Drongo Cuckoo, 

A very rare bird, I shot one bird in Murree about 5,500 feet eleva¬ 
tion in 1899, and took fan egg that must, I think, belong to this bird 
near the same place as the bird was shot; it was in nest of the Ashy 
Drongo ; this egg was quite fresh while Drongo’s eggs were hard set. 

nil. PALiKoBKis SOHISTIOBPS,—The Slaty-headed Paroquet. 

Very common. I sawnumorous nest holes at Murree and Dungagali 
but all pontained young ones. 

1175. Boors flPiLOCBPHALUS^w-The Spotted Himalayan Scops Owl, 

"■'17 ' 
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Bare. 1 have only eomeaoross thn bird Onoe here; this yoarobtuAed 
a nest vdth eggs shooting hen bird. This was neor Ohanglugali. 

il86. diAtJoinrcM bbodibi. —Tl»e Collared Pigmy Owlet. 

Birds oommon at Murree and more so at Dongagali, but I have only 
onoe this year obtained the eggs here. They hide their nest holes 
most carefully. This nest had 5 eggs. 1 have never previously taken 
more than 4 eggs. 

No. 1198, Nbophbon pbbonoptbbcs. —^The Egyptian Vulture. 

Birds oommon, but I have only seen one nest. This was taken on 
11th May 1904 and contained 1 egg, a beautiful dark-coloured one. 
The nest was on a lodge of rook in an almost inaccessible precipice. The 
birds continued to occupy the nest, but did not lay again. 

1206. Aqwla habtata. —The Small Indian Spotted Eagle. 

I was lucky enough to find one nest of this bird about 8 miles from 
Dongagali. The nest was placed Wgh up in a tree growing on the fiwe 
of a nasty precipice. Men only climbed up with the assistanoe of 
ropes. The nest contained 1 incubated egg and was taken on 7th June 
1904. 1 shot the hen bird off the nest. 

1210. lOTINABTUS MAUtTBNHlS.— The Black Ejigle. 

A nest with one much incubated egg near Cbanglagali on 4tb May 
1904. The nest was one of the nastiest to get at I have ever seen. It 
was high up on a fir tree on the ftioe of a very bad preciiaoe. The bird 
sat until the man was quite near the nest and then swooped down at 
him till shot at. The pair continued near the nest the rest of the season, 
but did not lay again. The egg is a very handsome one, smeared with 
grey and dark purple; the markings are nowhere in blotches, bqt 
smeared, running round axis of egg. I do not think they lay iTibre 


than one egg. 

1217. 8Fiix)Bias OHBBi.A.>^Tbe Crested Berpeot-lkgle. 

I obtained one nest with the hen bird on 6th May 1904 ; it was so 
much inoubated it unfortunately broke in olesnijhg. The neat was high 
up in a fir tree. The single egg was a long narrow oval much ipoioted nt 
small end. Ground colour greyish-white with a dtoll dingy onp of 
pale brown; it was without exception the dingiest eagle or aiUed egg 
I hove ever seen. ‘ 


1S29, MitTUfl aonsDA.—Bie Oommon Bitriah Kite. 
Common. I satv several neats at Mnrref and Ikngagalll, 
t»ooh^ to lake them dewn. 
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1230. Milvus mblanotis.— The Large Indian Kite. 

I saw very few birds at Murree, none at Changla or Dungagulis. 
I obtained one nest at Murree in 1899; it was high up in a tjill fir 
tree and contained three eggs. 

1260. FAnoo subbutbo.— The Hobby, 

A rare bird only found near top of Mimnjani. I saw one nont 
building, but when visited about 14 days later was found deserted. 
Major Buchanan obtained eggs there some years ago. 

1265. Tinnunoulus ALAtFDABitJB. —The Kestrel. 

Common. I obtained a nest at Murree with 4 fresh eggs, and one 
this year at Dungagali with 5 eggs. I saw other pairs, but failed to 
locate nests, as they were in almost impossible places. 

1283. SruHNOOKROUS sphbnurus. —The Kokla Green Pigeon. 

(^ominon. Numerous eggs at Murree and Dungagali. 

1305. Turtub fbrrago.— The Indian Turtle Dove. 

(>ommon everywhere. I saw and obtained numerous eggs at 
Murree and Dungagali. 

3334. Pucrakia maorolopha. —The Koklas or Pukras Pheasant, 

Common at Dunga and Changla Galis, none at Murree. I saw 
several nests with 5 to 7 eggs. The photo was taken of one about 
8,000 feet elevation and is similar to all the others. 

1836. Gknnaeus albxoristatits.-— The White-crested Kalij Phejxsaut. 

I do not think this bird is common. I found one nest at Murree 
about 6,000 feet after the young had hatched out, I did not see the 
hini in the Galis, 

1370. Cacoabis ohuoar. —The Chukor. 

There are a good number of birds round Dungagali and I think 
Murree, but I did not see birds there, I saw one nmt near Dunga, but 
did not count the eggs for fear of disturbing the birds; there looked 
about 10 cyf them. I have found 15 in one nest. 

1482. SooLOPAX BUSTicuiA.— The Woodcock. 

This bird breeds freely round Changlagali from about 8,500 feet 
upwards. I saw some 8 or 10 pairs, and found some 5 nests each con¬ 
taining the usual 4 eggs. The nests were all in thick forest and 
genemlly under a shrub like Bue. The nest is a very typical one. 
i hope next year to get a good photo of a sitting bird and settle tlie 
question I lately ventilated in The Field ” as to birds sitting with 
eyes closed and bill resting on the ground. 
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IN6ECT LIFE IN INDIA AND HOW TO STUDY IT, 

BEING 

A SIMPLE ACCOUNT OF THE MOKE IMPOETANT FAMILIES OF INSECTS 
WITH EXAMPLES OF THE DAMAGE THBV DO TO CROPS, 

TEA, COFFEE AND INDIGO CONCERNS, FRUIT 
AND FOREST TREES IN INDIA, 

BY 

E. P. STEBBING, f.z.s,, f.b.s. 

Part IV, 

{Continued from page 131 of this Volume*) 

Chapter VI. 

Hyxnenoptera Petiolata— 

Series 2. — TuhuUfera. 

The trochanters are undivided and the hind body consists of from 3-5 
visible segments ; the female has an ovipositor which is usually retrac¬ 
tile and contains a fine pointed lance. The larvje usually live in the 
cells of other hyraenoptera, 

Oompared with the Parasitica and Terehraniia this is a small group of 
Insecte praoticially devoid of economic interest. One family is recognised. 


Pam. IX. Ohrysldld®—Ruby-Wasps. 

The Ruby-Wasps are usually easily recognisable owing to their brilliant 
metallic colouring and to the curious construction of the abdomen, 
which allows the Insect to curl it comjdetely under the front |)art8 so 
as t ;0 roll itself up into a ball. The Insects have a very hard, coarsely- 
sculptured integument and elbowed antennss 
of usually thirteen joints. The larva has the 
ordinary number of joints to its body found 
in the grubs of this order and thus does not 
difier as do the adults. The reason for the 
fewer number of visible segments in the bodies 
Fio. futni- of the Ruby-Wasp is due to the fact that a 

greater number of the terminal segments are 
drawn into the body to make the telescope-like structure containing 
the pointed lance or style. Although the latter is occasionally used as 
a sting it is inoapable of inflicting a serious wound. 

The Ruby flies do not attain a large size but owing to their brilliant 
colouration they are often to be noticed in India in verandahs and 
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houses, flitting about and never stationary. Like other brilliant 
inetallio coloured Insects they love the hot sunshine. In India there 
are numerous species amongst which may bo mentioned Chrysis fuscv^ 

pennis (Fig. 54), a metallic green Cuckoo- 
Wasp with a blue sheen which is found all 
over India and Burma up to elevations of 
10,000 ft. This Insect is parasitic on ihnje 
specjios of EurneneSf laying its eggs in the 
cells of those latter Insects (vidfi p. /n/Va). 
KIG. 55.—yiijjoffttZafflClndia Another species of Cuckoo-Wasp, Chrysis 
aod Burma). oculaia^ also found all over India and Burma, 

is mofcallio blue in colour with a oopper-red spot on each side of the 2nd 
abdominal segment. It is shown in Fig. 55. 



Sbriks 3. — Aeuleata. 

The troohanters’of the legs consist of one piece and the abdomen 
has six or seven visible segments ; the female is provided v ith a retrac¬ 
tile sting. AntennjB usually l3-jointed in male, 12-jointed in female. 
There are however numerous exceptions to this amongst the ants. 

The larvw are legless grubs of soft consistence and live either in 
cells or, in the case of the social forms, in the abodes of the parents. 
The larvae of the ants and Fossarial Aculeata have the anterior parts 
of the body long and narrow and abruptly bent so that their heads 
hang down. The pupa is always soft and gradually assumes the 
colour and hardness of the perfect Insect. 


Fam. X. Apldee—Bees, 

The bees are usually very hairy Insects provided with elbowed anten- 

n£B ; the hairs may be simple, 
spiral or plumose, the parts of 
the mouth are elongated so as 
to form a protrusible tubular 
proboscis, which is sometimes of 
considerable length. The hind 
body is never narrowed at the 
base into an elongate stalk as is 
the case in wasps and Fossores 

no,69.-Apu doriot,. Tb. Big Indten Fig-56 Fig. 67). The 
BeeCIndift). basal joint of the hind foot is 

elongate, the tibia and tarsi of this leg being nsnally broad. 
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Thoro are no wingless adult forms amongst the Iws ; in the species 
wlii(di live in societies or colonies barren females, called workers, 
exist and oarry on the work of the community. 

The food of b(M)s is always obtained from the vegebible kingdom 
or from other bees. It usually consists of pollen worked up in 
various ways. In this connection the hind legs of bees are of consider¬ 
able importance and Sharp**^ makes the following interesting remarks 
on this subject: The hind legs of bees are very largely used in the 

industrial occupations of these indefatigable creatures ; one of their 
chief functions in the female being to act as receptacles for carrying 
pollen to the nest; they exhibit, however, considerable diversity. The 
parts most modified are the tibia and the first joint of tli<^ hind-foot. 
Pollen is carried by other parts of the body in many bees, and even 
the hind leg itself is used in ditferont ways for the purj>ose : siiinetimes 
tlie outer face of the tibia is highly polished and its margins surrouridi^l 
by hair, in which case pollen plates are sai<l to exist ; sometimes tlu^ 
first joint of the tarsus is analogous to ilie tibia both in structure and 
function ; in olhor cases the hind logs are thick and densely covere<l 
with hair that retains the pollen between the separate hairs. In this 
case the pollen is c?arried home in a dry state, while in the spc^cies 
with pollen plates, the pollen is made into a mass of a clay-like con¬ 
sistence. Tli(^ legs also assist in arranging the pollen on tlie other 
parts of the body. The? males do not carry pollen, and though their hind 
legs are also highly modified, yet the nuxlifications do not agree with 
those of the female, and their functions are in all }>robubility sexual.^’ 

As is well-known bees frequent flowers, but not, as usually stated, 
to gatlior the honey. They really extract the nectar which is said to 
ho almost pure saccharose ; this they swallow and, according to one 
authority, it is regurgitated as dextrose and levailose. Probably all 
bees also eat pollen while collecting it. The pollen collected mixed 
with honey serves as the food for the colony. 

The young of bees are always reared in cells and these cells (except 
in the case of the parasitic bees) are built by the mothers or workers. 
The solitary bees store the cells with food and close up each cell after 
having laid an egg in it, so that in these cases each grub feeds upon 
a store of food previously provided for it. The social or colonial 
b^es (those living in hives, open combs, &o.) do not close the cells 

♦ Cambridge Natural Eintory, Vol, VI,, 12. 
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in whioh the larvic are placed, hut are fed by the workers very much 
in the same way that nestling birds are fed by the parents. The 
food is honey and pollen mixed in proportions which vary for different 
specues ; the honey seems to be specially suitable to the young larvaj as 
those bees which make closed cells jdace on the top of the mass of 
food a layer consisting principally of honey which layer is first consumed 
by the young grub. The larva rofudies its full size in a very short space 
of time hut rests for a more or less prolonged period before transforming 
into the pupal stage. The pupa shows the antennre, wings, legs, &c., 
of the perfect insect very distinctly, the development ot the latter being 
4(Ui('.k. Some larvre spin (iocoons, oth<5rs do not. 

There are a large number of parasitic bees, ?.c., bees whicli lay their 
eggs, either one or more, in the cell of a working bee of w 
ditterant specaes. The larva) developing from these eggs grow more 
rapidly than those of the host and so cause the latter to die of starva¬ 
tion.* In some oases the parasitic larva ends by consuming the grub it 
has roldjed before j)ujjating. 

Tho classification or grou|)ing of the bees is in an unsjitisfnctory Kstate. 
It will be sufficient for our purpose hereto consider the following groups:— 
The Parasitic bees (Denudatop), Carpenter bees (ScopulipeJes), Mason 
and Leaf-cutting hoes (llasygastres) and the Social or Colonial bees 
(So(iiales). 

Tho Parasitic Bees (DENIJDATJK) are long-tongued solitary bees 

with no pollen-carrying apjmratus. 
They lay their eggs in the cells of 
other hoes and often have a great 
resemblance to tlieir hosts. Amongst 
those known in India are Sidk 
panmla and S. mr^nutay tlm latter 
Wng shown in Fig. 57. Nothing m 
Bee (Rangoon). known of their habits. 

The SGOPULIPEDES include the Carpenter bees (Xylocopa), long- 
tongued solitary bees which are not parasitic. The genus Xylocopa 
contains many of the largest and most powerful of the bees and is well 
reprasonted in India, They are usually black or blue-black in colour 
(some species in India have a brilliant canary-yellow thorax, whilst 
others have bright yellow and red abdomens), of broatl robust build, with 
• Bertrand, Bull. Muf. Paria, i, 1896, p. 
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shining intoguments more or loss oovored with hair. They are known 

as oarpentor boos 
from the habit of 
some of them of bor¬ 
ing into dry timber. 
They will not touch 
living wood nor will 
they tunnel into rot- 
ton wood. Sound 
seasoned timber ap- 
})ears to be what they 
prefer. They boro a 
Pio. tA.^Xyloeapa latiiHi. G^dla.’; cylindrical tuimol in¬ 

to the wood from which 3 or 4 parallel galleries give off in which 
broad cells are placed. These cells are always isolated by a j>artition 
formed by cemented fragments of wood which are cut out by the hoe. 
Little is known about the life histories of our Indian spocios nor do we 
know how many generations they pass through during the year. Xylo- 
capa Intipes depicted in Fig. 58 is a large blue and green Xylocopa^ 
widely distributed throughout India and ranging down into China and 
tlio Malayan Region. It tunnels into sal wood in the Bengal Duars 



FiU. 69.—Block of Paiiouk wood showing borings of X. 
occasionally causing serious damage to the rafters of the tea factories 
and other bnildings^ whilst others have been found boring into Padouk 
in Oalontta (imported from Rangoon) and teak in Rangoon. 
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Xylocopa chloroptera is the common carpenter bee of East India, 
Burma, Moulmein, &o., which selects hollow bamboos for its cells ; it 
connects together the pieces out out of the interior partitions of the 
bamboo, using them as horizontal partitions inside the bamboo to 
separate the internal cavity into cells. This species Ls much infested 
with a small Chaloid parasiti) (Encyrhis)^ of which as-many as HOO 8f)eei- 
mens of the fly have been bred from a single larva of the bee. 

The group DASYGASTRES includes the mason and leaf-cutting 
bees in which the ventral surface of the hind body is densely sot in the 
females with regularly arranged hairs by which the ].>ollen is ciirried. 
In many, as in Mogaohile, the labium is very large and in repose is 
deflected on to the lower side of the head. This group includes some of 



the most interesting and perhaps to the 
general public some of the best know^n of the 
solitary bees. The mason and leaf-cutting 
bees are well-known in India. 

The leaf-cutting hoes out long or circular 


Fio. 60— Mo gaohile portions out of green leaves to torm the 

anthraHna. The leaf -cut- i* i i • n a hi t 

tiog bee. (United Provinces.) partitions of their Cells. A well-known Indian 


one MegachUe anthracina (fasciculat/a) depicted in Fig. 60, Jtouts 


long pieces out of rose or pulse 
leaves and forms its cells of 
these, a circular piece being out 
to servo as the lid. These cells 
resemble an ordinary-sized thim¬ 
ble, Horne states that in one 
specimen examined by him 
thirty-two pieces ofleaf dispos(^d 
in seven layers were usetl for 
one cell, in addition to thrfMj 
circular pieces for the lid. 
Some kind of gummy material 
is believed to be usetl to keep in 
place the pieces forming the 
intericr layer. This is not how¬ 



ever invariably the case as in a —Neitof leaf-ontting bw, M. 

^ ^ 4tnthruem€k* A, a wotion of a separated oeU 

species found by the writer in a with Hd raised; larv«B (a) nesting on the 
. 1 . tt - j I'ood. B, ponton of a row of cells. CAfter 

tunnel in blue pin© wood in the Home). 


la 
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Himalayas, the leaf pieces used were merely tightly wedged in their 
places. The Crclls are placed end to end as shown in Fig. Cl B, five to 
seven cells forming a series and four to six series are believed to be 
constructed by one pair of this bee, the mass being placed in a hollow in 
masonry or similar position. Each cell when completed is half filled 
with pollen and an egg laid in it. This l^ee is much infested by parasites 
and is also eaten by the Grey Hombill (Mentceros hkornis), A Lower 
Barman species makes its nest in the young shoots of teak saplings, 
entering by a bole at one side. One generation of ilie fly issues 
towards the end of January. 


Megacliile lanaia, shown in Fig. 02, is the common bee found in 

Indian houses and espeoially verandahs. 

Horne states that both sexes take part in 

constructing the colls. These cells are formed 

of clay and a hollow cavity of almost any 

kind will be made use of; the back of a book, 

an empty punklia-rope bole in the wall, the 

Fig. ^^.-^MegaohileUnata. barrel of a rifle or gun, &c.. are often found 
The raHson-bee, (United Fro- i7 / i . . 

Vinces.) tenanted by the cells of this insect. 



The Social Bees (SO(UALES) include the genera Bombus, Meli- 
pona (Trigona) and Apis. 

Bomlius or the bumble bees are more like wasps in their habits 
than bees in that the societies die 
off at the end of the season, only 
u few females living through the 
winter, each of which starts a 
new colony the following spring. 

Btmhus ormdalis is a large 
black, yellow and red bumble 
bee, very common about Darji¬ 
ling. It is shown in Fig. 63. 

Males, females and workers are 
present in the nests. These latter 
are found in the ground amongst moss, leaves, &o. 

Meliponu includes several species of very small bees which are common 
in li^dia, but little is known about their life histories. They are sting- 
Home. Teaw. Zool Soc., Loud., vU., 1870, p, 178. 



Fig. 68 orieni^tUi, A common 

Darjiling bee. (I'larjiUng.) 
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less boos whiob build their nests in old walls, &c., the nest being formed 

ohiefly of chewed resin. They prodiKJO 
honey and wax in considerable quantities, 
but no attempt has ever been matle to 
domesticate them. Melijmia ( Trigona) 
thoracica is common in Tennassorim. It is 
shown in Fig. 64. M, indipmnisy another 
species, has been taken at Barruckpore 



PlQ. 64. 
tkoraaica. 


- Melipona ( l>tigona) 
(Teuassorlm.) 


near (lalcutta and is also common in Burma, 


The genus Apis contains the wild honey bees par e^rreUenee of 
India. In these bees we got the throe forms of male, female 
and worker. The males are the drones and do no work. Neither the 
male nor female take any part in the provision of food either for them¬ 
selves or the young. The colonies are permanent, i,e., they do not 
end at the close of a season, the formation of a new colony taking 
place by what is termed ‘ swarming.^ This swarming of bees is not a 
nuptial flight as is usually supposed. The swarm consists of one female 
and a number of workers. These workers build the new comb. The 
comb consists of a number of hexagonal cells, consisting of wax, in con¬ 
tact with one another at the sides. The queen lays an egg in each cell 
and as these hatch the young larvae are fed by the workers. Some ol‘ 
the cells are used for storing honey in. The fertilisation of the young 
queen takes place during a solitary flight after the swann has settled 
down. Three species are known ; Apis dorsata, A. indica and A, Jit^rea, 
A. dorsata is the big bee shown in Fig. 56. It constructs large nests 
consisting of a single semi-elliptical comb of as much as five feet across 
and two feet deep, either suspended to the underside of the branches 
of lofty trees or to portions of buildings or attached to the rocks of 
precipitous cliffs as, for instance, at the Marble Rooks on the Narbada 
River near Jubbnlpore and in the Ajanta Caves, Bombay. This bee can 
be recognised by its siase and elongate body. Its sting is very poisonous, 
being almost deadly in the hot weather and almost certainly so to 
Europeans if inflicted in numbers when the blood is in bad condition. 
That this is invariably so in the cme of the jungle tribes of the country 
is doubtful as the writer has seen Kols aiid Santals with many stings in 
their bodies, but apparently suffering no inconvenienoe therefrom. This 
bee is very diflBcult to dislodge as it will return again and again to a 
chosert site, thereby greatly disfiguring buildrags. Arches in the Taj 



672 JOURNAL, BOMBAY NATURAL ElUTORTSOCIETY, Vol. XVI. 


Mahal at Agra were at one time greatly disfigured by the oombs of this 
insect. 

The following interesting note by Major T. R. A, 6. Montgomery 
on the nuisance and damage ooramittod by this bee at the Ajanta Caves 
appeared in the Pioneer^ some time ago:— 

The Collector of Khandeish has written to warn visitors to Ajunta 
of the danger caused by bees. These industrious and vindictive insects 
appear to be as dangerous now as they were in 1877, when Mr, Burgess, 
the Archeeologist, was dreadfully stung and had to remain in the 
river for hours up to his chin in water,*^ So important was the matter 
formerly considered that in the 1879 edition of MurrayU Bandbooky 
travellers to India are recommended to supply therasolves, as part ot 
their outfit, with pair of stout leather gauntlets coming up above 
the wrist half*way to the elbow, and a light wire-mask with a back- 
piece to protect the back of the head and neck/* for use when visiting 
the oaves of Ellora and Ajanta as a protection against the bees, “ many 
persons having been so badly stung that in some cases death has 
ensued,** In the same guide-book we road as follows:—“ Having 
located himself, the traveller will do well to send for Imam, the great 
beehunter of Ajanta, and inquire in what state the bees are* If likely 
tn be troublesome, Imam will arrange for their dostruotion before the 
caves are visited.’* Apart, however, from the danger to those visiting 
what Murray describes as the most extraordinary sight that India has 
to show/* there is another fact I would like to bring forward, namely, 
that the heos are one of the chief causes of damage to the famous wall 
paintings in the caves. In Messrs. Ferguson and Burgesses book on the 
Cave Temples of India it is stated that “ forty years ago (i>,, about 1839) 
the paintings at Ajanta were very tolerably complete and their Colours 
exhibited a freshness which was wonderful, considering their exposure to 
the vicissitudes of an Indian climate for from 15 to 18 oeCturies, Since 
tliat time, however, bees, bats and barbarians have done a great deal to 
obliterate what was then so nearly perfect,” As the State protection of 
the remains of ancient India is now about to pass into law, might I Bngr 
gest to the authorities that a small portion of the money that will soon 
be annually allotted for the purposes of preservation he devoted to the 
eviotion of the bees of Amnta caves ? This would simply mean a triflipg 
amount spent in wages to Imam, the bee*htmter, if he is still aiite lUid 

y Allababadi »raiiitai 7 19tb, leOSw , " 
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active or to his successors if he is dead. It is not every day or in every 
country that one can see paintings seventeen hundred yeai*s old, and it 
will be indeed a pity if the present opportunity be not taken for esta¬ 
blishing the periodical ejection of the bees and bats of Ajanta, on the 
twofold grounds of preserving the paintings and ensuring the safety of 
sightseers ; while as for the “ barbarians they will soon have become 
creatures of the past. Furthermore, any steps taken in the direction of 
facilitating the journey to Ajanta, and rendering a short sojourn there 
more convenient than at present, would invoke the heartfelt thanks of 
modern pilgrims to the desolate shrines of one of the grandest of religions. 

A, dorsaia appears to be common all over the country and 
goes up to over 7,000 feet in the Himalayas. When disturbed it will 
attack, with the utmost fierceness, both man and animals. There is a 
considerable trade in its honey and wax, but to obtain them the comb 
has to be destroyed and the natives are very careless in their method of 
oolleotion, pressing the whole into great balls containing pieces of twig, 
dirt and other impurities. It is doubtful whether this bee can ever bo 
domestioatod. Could it be done there can be little doubt as to the great 
commercial value it would have. 

Apis indica (see Fig. 65) is a smaller bee, whose habits are like the 
European A. mellifica^ which builds in hollow trees, holes in walls, &c. 
Binghamf states that in Burma, where no species of honey-bee is domes¬ 
ticated by the Burman, he has more than once seen a house (the houses 
are chii;fly built of wood) rendered nearly uninhabitable by a swarm of 
A. iadica taking possession of the hollows under the wooden staircases, 
or of the space between the outer walls when these were built double. 

The honey of A. indica is particularly sweet and attempts have been 
made to domesticate it in various parts of 
India including parts of Bombay, the 
Suram Valley, most districts of the 
Himalayas, and Assam. In the latter pro¬ 
vince the matter has been taken up by 
the Agricultural Department. The method 
of rearing as practised in the Khasi Hills 
b ofude and not unlike the old system 
of rearing bees in skips practised at Home. 

Attmnpts are to be made to Introduce the bar-&ame hive, 

f Blagliaia. Hymsaoplera, Voli 1,557. 
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Jiorea (Fig. 06) i« the smallest 



Fig. SG—The 
8mAn IndUn bee. 
Clndia.) 


of the bees; it is about the size of a 
small house fly and builds its 
single comb on the branches 
of trees or in bushes or under 
the eaves of houses. Its honey 
is very sweet, but is in too 
small a quantity to be worth 
cultivation. 


Pam. XI. Diploptera (Vespidfie)—Wasps. 

Tlie wasps can he easily distinguished by the fact that when at rest 
the upper wings are longitudinally plicate, that is, they are longitudi¬ 
nally folded down the middle. This is 
widl shown in Shar])’s drawing of 
Eumenes flavopkta, a Burmaii solitary 
wasp shown in Fig. 67. The trochanter 
is simple, the antennee elboweil, the 
eyes reniform and the mandibles long 
and projecting. 

The wasps are either solitary or social 
nml some have the three forms, males, 
females and workers. 

The Solitary Wasps {Eunienidoe) are 
more numerous than the social ones 
though perhaps less noticeable. They 
may he distinguished by having the claws 
of the foot bifid or toothed, the middle 
tibiai having only one spur at the end. There are no workers. 

A common Indian Solitary Wasp is Eumenes conica (Fig. 68) which 

constructs clay nests with very 
delicate walls. In these nests about 
a dozen green caterpillars are placed 
in a mass together, there being 
only one cell. It apparently usually 
selects light-green oaterpillars for 
provisioning the nest with, although 
oocasionally dark coloured ones may 
Fig. 68,-- A common found. An effg is laid in 
Clfldla and Burma.) the nest and the larva on natolv 




Fro. 67.- MSmene^ flavopieta 9 
(Burma). The wingfl 
on the left in the 
poeition of repose, to 
ghow folding. (Alter 
Sharp). 
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Fig. ^^.^OdynetHB punetum 
(Bengal). 


mg out feeds upon the caterpillars. This. wasp is much attacked by 
parasites, one of which is the cuckoo- 
wasp, Chrysis fuscijwnnh mentioned 
above, Odynerus punctuniy another 
Indian species shown in Fig. 69, 
makes use of holes in door posts, 

&c., especially vacant ones made 
by large nails or screws. The hole 
is filled with provisions and the orifice is then covered over level 
with the surface of the wood so as to escape observation. This genus 
is said to be destroyed by Chrysididce. The members of the genus 
Rhynchium also prey upon insects, usually selecting the interior of 
stems for their nests. IL hrunnaum (Fig, 70) makes use of hollow 

bamboo stems. Horne records a case 
in winch a female of this species took 
possession of a stem in which the 
bee, Megachile lanatUy had already 
built two cells. The wasp first con¬ 
structed a partition of wood over the 
spot occupied by the bee, this {mrii- 
it makes us© of for separating the 



Fig. 70,. 


• Ukyuehium bruHneu7n. 
(India). 


tion being similar to that wdiich 
spaces intended for its own young. 
This species stores cater|iillars 
intended for its young and this 
is also the habit of another In¬ 
dian species, E. nitidtdnm (Fig. 71). 
This latter wasp constructs clay 
cells, similar to tliose of Eumerteffy 
which it fixes firmly to wood. 

The social wasps (Vespidaj) live 
in colonies, as in the case of the 



Fig. 71 .—Rhynokiunh nitidulum. (Bar- 
raokpote.) 


social bees, consisting of males, females and workers. They build in¬ 
geniously constructed nests consisting of a paper-like substance com- 
posetl of chewed wood or bark. These n^ts consist of one or more 
horizontal combs, each composed of a number of prismatic hexagonal 
dells open at their lower ends. These contain the larva?, one in eacli, 
which thus hang head downwards. The whole neat may be surround¬ 
ed by a firm or loose covering. The larvoe are fed upon chewed 
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inseotH. The whole population of the nest dies in the late autumn with 
the exception of the young fertilised females. These survive through 
the oold weather months'** and in the spring set about founding a new 
colony. The female oommenoes the new nest by partially constructing 
ntaw c did and laying an egg in each. She then continues the building 
work until the young larvae hatch out. These she is supposed to feed 
upon saooUarine matter at first, subsequently giving them chewed insect 
food. In the intervals she continues the construction work and egg 
laying. This however naturally progresses slowly as long as the larvre 
have to be fed. When tliese latter are full-fed they pupate and after a 
short time in this stage the adults, all workers, issue and at once carry on 
the construction of the nest as also the feeding of the larv» and perhaps 
of the female herself. She now no longer engages in any work save 
egg-laying. The aduU wasps feed chiefly upon sugary matter and 
fruit. 

The nests of the Vespidte are very elaborate structures formed of 
quite a diflerent material to those of the bees; these latter, as we have 
seen, secrete wax and use it to build the comb, whereas the wasps make 
Use of |)aper or card which they form from fragments of vegetable tissue, 
more especially woody fibre, amalgamated by means of cement secreted 
by glands; these vegetable fragments are obtained by means of the 
mandibles. In the case of our Indian wasps’ nests the whole is enve¬ 
loped in po solid and beautifully oonstruoted an envelope of papier- 
mache (Fig. 72<i), that they are enabled to pass through the heavy 
jnonsoon rains without injury. In most of the nests of the Vespidae the 
comb is placed in stories, one above the other, the stories being 
in some oases held up by pillars made by the wasps, supported either 
by a branch or by the outside envelope, communication being 
efleoted by a hole in each layer of the o(>mb, e.ff,, as in Fsspa veh^ina 
(Fig. 72 ) or there may be only one mass or comb, as, in jpolistis 

* Tbii annanl extinoticm of the notto 1# exoMdingly covioa* iinoo It do^s not apiistf te 
have any a«t 1 b< ariug upon the ioMione or ohmate. lo tropical cUmatee where there la ne 
cold weather the lame thing ooeurM. Ue fivoiiaaro taya; The neeta are abandoned witbont it 
being powlWe to dineover the reeton, for appare tly neither diminatlon of teniipeiatttra 
not tearclty of food ^uees them (the In^eete) to anffer. One li tempted to believe that lha 
ddathnf thelneectaie the ref«Hlt of a pbrelological neoeMUy.*' Tj^t thb ia not always 
the however le I roved by the fact that a large neat of Vttpa cvfarttM (f), ditndhed 
to a big treMB D hre Dan, remained naive rljsht throoth the wlr ter op to the ehd of 
aryan^ w»m poarent y only killed o« by the eevere froata experieiiaed in febrnary-lliaok 
%m It w i Mown down with the branch to whUh It waa attached in a aevero atm in Kay 
of thf aasne year. 
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^IHg. 74). The eggs are laid in the oalls when the latter are only 



T’lO, 73.—Ne^t of (Dobm Dtin.)»\ <»% layorn of the comb ; 

6, pilhifs Mipportiug comb; o, larval cells; portion of tbo papier- 
machft envelope or covering ; the rest has been lemored. Ct^hglnal.) 

partially formed. The subsequent building up of the cell being 
accomplished as necessitated by the growth of the larva, Tlie changes 
to pupa and imago take place after the cell has been entirely closed, 
Perhops the commonest of ^ 


Indian Social wasps is the yellow 
Polistes hebraeus (Fig* 78). 
Every one knows tlie beautifully 
constructed papery nests of this 
insect. This wasp is particularly 
addicted to buildings and will 
attach its nests to rafters, door 
fnimos,in fiict wcodwork of any 


ITia, htthtaiut. A common 

Indian Soolat Waap. (Debra 
Dud.) 


IS 
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desoriplion or to almost auy (jonvonient spot from its own point 
of view. Tho nest is unenclosed in any envelope; the hexagonal 

cells form an irre¬ 
gular comb or mass 
which is attached 
by a stalk near 
its c(3ntre, or more 
correctly the nest h 
constructed from a 
central basal attucli- 
ment, the colls being 


so placed that their 
mouths look down- 
ward s. Fig. 74 

KlO. 74.«-NeRt: oi PtilUtei hehrat^itt^ with a wasp clinging ^hows a partially 
to it. (Dobra Dun.) (OrigiDul.) ^ i r n- 

insect with a wasp clinging to it. formed nest of this 

Vespa velutina^ the Indian hornet, Iniilds nests of several feet in 
hjiigth which are inhabited by a 
very large number of individuals. 

Fig. 72 shows a fine nest of this 
species. The outer envelope is par¬ 
tially removed to show the forma¬ 
tion of the stories of the comb. 

The Indian hornet is very fierce 
wlien roused and will follow its 
enemy for miles even through 
dense jungle. Its sting in the hot 




Vto. 75 .—orientalU (United 
Province*,) 


weather is dangerous and may have fatal results in a similar manner to 
that of Apis donata, Vespa mapnifiaa is the common wasp of the 
Himalayas from Simla to Darjiling extending into the hills of Assam, 
Burma and Tenassorim. Vespa <menialis, shown in Fig. 75, is to be 
found ill the Punjab and United Provinces. 


ram. XII. Fossopla—Sand Waspa. 

Smooth bodied Insects, often with long legs; they are very like v?a$ps, 
from which they may be distinguished by having their antennsB ouried 
instead of elbowed ; the front wings are not longitudinally folded* In 
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habits they resemble solitary waspS| constructing either cells of oky 
or burrows in the ground or tunnels in tlie wood and stems of 
plants; others form no speoml receptacle for their young, being 
either parasitic or semi-parasitio or making use of the abodes of 
other Insects, holes, etc. The habits of thest* Insects are carnivorous, 
the colls, burrows, &c., formed being filled with Insect storas to serve 
as food for the next generation. Those Insects exliibit a wonderful 
industry and skill in the preparation and stocking of their coils and a 
remarkable variety in ihoir habits, more especially marvellous when 
it is remembered that they never see their progeny and thus the 
young can have learnt nothing from their parents. Over 2,000 years 
ago these Insects attracted attention and Aristotle made some ob¬ 
servations on ihoin, A curious Chinese tradition supposes that the 
Insects forming and storing the cells are males and that having 
buried the caterpillar it addressed a spell to it enjoining it to come out 
as a wasp similar to itself. This tradition, ancient as it may lie, is by no 
mtjans confined to China. Many instances of similar belief may be 
found in India at the present day. 

The Scoliidiv. are parasitic Fossoria and are largo powerful hairy 
insects with thick legs; their colour is usually black with handsi or 
spots of red and yellow; the hind body is elongate and Las only a 
very short pedicel. Little is known about the habits of tbose insects 

in India. It is 
not improbable 
that, as with 
their European 
confr<^ros, they 
are parasitic 
upon the larva> 
of Lamellicorn 
beetles; these 
latter larvfc live 
in the soil or in 
Fig. 76.—<S5i>oZuf pr«iw, (India aad Buma.) accumulations of 

^ris and the female Soolia enters the ground and, first stinging the 
hijs an egg in it. The Soolia grub fiaeds ujwn its host on hatoh- 
the latter romainmg idivo for pro- , 

twf 76) is a oom^^ 




m JOURI^AL, BOMBA Y NATWUL BISTOHY SOCIETY, Vol XVI, 




The Sphegidce form their nests in burrow? or construct mud cells. 
Sphex lohaius (Fig. 77) is an Indian inseot which provisions its nest 
with Orthoptera. Bothney noted that a 
largo field cricket {Brachyirupes achce-’ 
iinusl) was made use of. PAopoaus {See- 
Uphron) madraspaiantis ^is common in 
N.-W. India and is often knowm as 
t)io ‘ mud-dauber* 

(Fig. 78). It builds 
its colls all over the 
house but most often 
in tim in h a b i t e d 

rooms and is quite Ctadia.) 

fearless. Tlie cells aro 4 to 6 in number and 

P’ 10 , el 0 p n A , , 1 -ii ‘ 1 \ X 

iSceliphron^ madran^- are iisimlly provisioned with spuiors, acjout a score 
ofsoin nuinbor. Tlio is disgiiisd when 

•coinpleieil so us to make it look like a daub of mud, 

Ampulex eampre s sa, 

another Indian species, 

Fig. 79, makes use of 

cookroaohes as provisions 

for its young. It does not 

Fio. 7P.-ylMpu!(!» <»fl»pr«M.tIndla and Burma.) construct any siieoial cell 
but makes use of holes, &o. 



Fam. XIIL Pomlold©—Ants. 

The antennie are olboweJ and troohanters undivided. The ants can 
lie distinguisbed from other Hymenoptera by the fact that they have a 
constriction in the stalk which joins the abdomen to the thorax. The 
individuals of each species are usually of three kinds, males, females* and 
workers, the latter which are the most usually noticeable of the three are 
wingless, but the males and females are winged, though the females soon 
lose their alar appendages. They are social Insects living in cemmn- 
nities of various members, the majority being workers. 
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The larvje are helpless maggots, fed and tended by the workers or by 
the females. The pupje are enclosed in silken cocoons, these being 
the popularly called ‘ ant’s eggs ’ which may be soon in fine weather 
exposed on the top of the nest. 

Ants build nests which consist of passages and (diambers dug out in 
earth and rotten wood, stumps of trees, etc., or they may build in 
the crowns of trees or bushes amongst the leaves which they fasten 
together. The burrowing ones generally pile up the earth they dig 
out in hillocks and mounds above the level of the surface of the 
ground. 


The two most important 
siilnfamilios of the unts 
are the Formicides, which 
have only one knot in 
their peduncle, the abdo¬ 
men being usually not 
furnished with a sting (Fig. 

and the Myrmlcides 
with two well-marked 
knots in the peduncle, the 
abdomen being usually 
furnished with a sting. 



•Abtlomcas of anta. A, FormiMdes with 
one joint, 1^, to peduncle. B. ^fprmi^ 
rides, with two joints b, r, to ped¬ 
uncle. 


An example of the Formioiclosis the large vkuous red ant, (Evophylla 

smaragdina (Fig. 81), 
of India. This ant in¬ 
habits trees, making a 
nest of the loaves which 
are fastened together. 
Mr, E. E. Green has 
recorded a peculiar habit 
of this ant. The adult 



Flo. •(Eoephylla emaragdina, Tlid iwd ant of 

India, Worker naing: a larva for tpinnin^, ^ fasten the leaves 
(Alter Sharp.) (India.) together, bat the larva 

possesses glands which secrete a sticky substance. Bevernl ants hold the 
leav^ iogether whilst others, each holdinga grub between its mandibles, 
^ it to serve as an animated gum bottle to stick the edges of the leaves 
81 shows an ant holding a larva in this manner. 
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Another species is the large blade ant, Campon<Avi eompretms 
(Fig. 82), which oonstrnots its nest in the gronnd. This ant attaoks 
other anta and is also to be found 
in attendance sucking up the 
sweet excretions of blights 
(^Aphidcp) and fiKJale insects 
( CoccMce). Although plentiful 
where it occurs it is but locally Fio. %i.^€amj)on 0 tui uemprettui, (lndi»0 

distributed throughout the country* 

Amongst the Myrmicldes may be noticed a large fierce insectivorous 
ant, Sima rufonigra, called the sepoy-ant (Fig. 83) in Madras from its 

colouration, it having 
a red thorax and 
black head and body. 
It makes its nests in 
dead wood and is 
often found in old 
Fig. 8S —5ima rufmigra. The sopoy-ftiit. (^Coimbatoro.) longicorn beetle bor¬ 
ings in sandalwood in Coimbatore and Mysore. Its sting is exceedingly 
painful. It is equally common in the north of India. Bingham ^writes 
as follows ou this ant i—^ S* TufonigtA makes its nests in the dead wcod 
of trees, and very often, in Burma at least, in the clefts of the beams 
and posts of the wooden rest-houses scattered over the country. Peraon- 
ally, I opened and examined only one nest, and that was in a hollow in 
a Pyinkado tree. The hollow was low down in the tree, and the 
entrance or entrances, for there were several, were quite at the base of 
the tree.’ This ant at times fights most fiercely with the red ant 
described above. 

The common red ant of the plains of India, Solenopsis gemincUat 
(Fig. 84) lives in large colonies 
in nests in the ground, under 
stones, &c. It constructs par¬ 
tially covered ways across roads 
and is often to bo seen (tarrying 
off dead insects. It has been re- 
ported a# attacking potatoes and y,,,. n,^8»U»»pii* (India.) 

may do damage in nurseries. „r 

•Biagluai, Br. Ind., HyaMmoptmi VoLIUlW, ' 
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Another example of this group is one of the granary ants Holco- 

myrmex scahriceps (Fig. 85) which 
builds its Hosts in the ground and 
stores up grass and other seeds. 
Quito large heaps of grain are collect¬ 
ed by those Insects, these heaps being 

Fig. sii.-^floloimyrmeop ioabrieepi either used as food as they are or 
A granary ant. (Pun- allowed to ferment, the ants feeding 
upon the sugar contained in the fer¬ 
menting mass. This tint is distributed irregularly throughout India 
from the Punjab to Cochin, but has not been rooorded from Ceylon, 
Asisam or Burma. 

The sub-family Dorylinie with large yellow-winged males and small 
flattened yellow workers are 
carnivorouK honting ants as also 
are the Panerinca. The only 
exception to the carnivorous 
rule in the two sub-families is 
the ant Dorylm orienialis which 
has been reported as attacking 
potatoes and cornflour plants at Fio. ^rientalU, A vcgotable- 

the Botanical Gardens in Cal- 5 

«utta. M. Forol, who has CBoUalc:il Garden., Clcdtta.) 

identified the unt on several owasions, writes tliat it appears almost 
inoredible that this ant should be the only vegetarian in the two 
enb-families. Fig. 86 shows the $ and S forms. 

Some ants are in the habit of koepmg Aphidai in their nests, whidi 
they use much as -we use oows, sucking u]) the sugary secretions omitted 
by the blight. It is a oommon observation that when rose hushes and 
fruit trees are seen to bear blight upon their branches a procession of 
files of ants will be found crawling up the bushes or trees, their object 
being to suck up the sugary sap given out by the blight. 

ITsefal Hymenoptora. 

The Hymonoptera inolnde several famfiies oontaining species of 
•^rect benefit to man since they parasitise, and therefore tend to keep 
in check, various injnrinas pests both in the fidd and forest. It must 
fibweier be bn^ that the good is in some cases almcrt ooonier* 
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liulanoed by the fact that the same families contain Insects ^rhioh are* 
parasitic upon, and therefore lessen the numbers of, our useful Insect 
friends. In spite of this, however, in the case of serious increases in the 
numbers of an Insect pest such as a plague of caterpillars, or abnormal 
increases in plant lice {Aphidoe) and scale Insects (^Cocculce)^ &c., man 
is often deeply indebted to his liymenopterous allies. In this respect the 
ChalcidUlm undoubtedly stand out prominently ; it has already been as¬ 
certained that the family contains species of undeniable importance and 
the further study of the group in India will well repay the trouble ex¬ 
pended upon it. We have seen (in Chapter V) that members of tlie 
family attack such different pests as the suganiane hori^r {Chila shnjAea')^ 
the tea scale bug the so-called cheroot weevil (Lash^ 

derma tesiaceum) and tea and sal loaf defoliating cater pillars. Other s{)ecios 
have been found parasitic upon blue pine [l/olygrapliua^ Pityi^yeiies^) and 
deodar pests. It bus also been discovered, however, that it 

contains members which are parasitic upon beneficial Insects as, e,y,j Peri'- 
larnpm oonsidorod to be parasitic upon some dipterous friends. Next to tbo 
Ckakklidm wo may mention the lahneuimnidm^ whiob are par cxceUe^ice 
a parasitic group, more especially affecting the caterpillars of Lepulopiera^ 
This family likewise is not entirely a beneficial one since it commits a 
considerable amount of injury amongst silkworms reared by man for 
their products, and this injury at times involves heavy jjecuniary 
loss. Defoliating posts of all kinds are kept in chock however, such 
as the Lymanirias of the tea and sal tree by Chalets euphmXf 
Acronycia ancedina of the horse chestnut by Ophion aureolatus ; Ilyhlasa 
puera the oomraoii teak defoliator by species of Glypta, Pimpla, &c. 
defoliating Saturniidae by Pimpla punctater ; the wheat and rice 
weevil by Pteromalns oryzco, &0. Although osaentially a Lepi- 
dopterous larva-parasiting group, the lehneumentdee do not, however, 
confine tliomselves to caterpillars. The genera of magnificent Insects 
known as Thalessa and Rhyssa attack wood-feeding grubs and are in 
consequence of considerable importance in the forest and orchard on this 
account. We have seen that a species of Rhyssa is parasitic upon the 
fine sirex wood-borer of Spruce (Sirex mpertalis)* Little is at present 
known about the parasitic family Practotrypidee which contains how¬ 
ever the important Insect Platyyaster oryzw which is parasitic on the 
rice fly pest [Cecidomyia eryzee) or of the Braconidm which g^oatly 
resemble the true Ichneumonidoi* Both these families will certainly 
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yield surprising instanoes of their value to man when they have been 
studied. 

la addition to tho groups of Insects of direct value to man as indis¬ 
pensable allies, tho Hymenopiera includes others whose usefulness 
comes from quite a diiForont cause ; these groups minister to his physical 
wants, providing him witli certain products such as honey tnid wax, 
suitable as articles of food and oommorce. The family Apidca contains 
the greater number of these Insects such as Apis dorsata and indica 
considered above. The Apidos play yet another important part in 
nature. The Insects largely depend upon the nectar of flowers and 
pollen for their food supplies and to obtain it visit, and often enter, 
the corollas of flowers. In this way they distribute the pollen, by 
serving aa carrier, from plant to plant and consequently play a great 
pf4rt in the fertilization of the flowers and tlie ultimate fructification 
of the plant. The great usefulness of boos and many other Insects in 
this respect is by no means adequately reoognisod. 

The Diplopiera (wasps) and the Fipssoria (sand-wasps) also attai^k 
caterpillars and other Insects, paralysing them and subsequently laying 
their eggs in the body and they may therefore bo termed iiselul 
insects. The sand-wasps also attack grasshoppers, laying their eggs in 
Insects of this nature of several times their own bulk. For instance 
Sphex lohatm attacks tho large oriokot Brachytmpes achorthms which 
has already been shown to bo a pest in India. 

Little is known about tlie usefulness or otherwise of the ^Scoliidoi in 
India, but in Madagascar a species lays its eggs in the rhinoceros beetle 
(Orycies) which attacks palms in the island. It may turn out that 
a species infests and keeps in check the Oryctes in India which is a 
serious pest to date and ooooanut palms in Bengal, Madras and Bombay. 

Our knowledge of the habits of the FormtcidcB in India is not as yet 
sufficiently extensive to enable any definite remarks to be made 
upon their usefulness to man or otherwise. The bamboo-ant, (Ecophylla. 
maraydinaf feeds largely upon caterpillars, and so is possibly of some 
use in keeping down defoliating pests. 

Prom the above remarks it may bo said that, taken as a whole, the 
Order Hymemptera must be considered as ene of considerable usefulncfes 
to man. 
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BIRDS OF SEISTAN. 

IIEIND A LWT of TEK BIKDS SHOT OR BEEN IN SEISTAN BY MEMBBBB 
OF THE SbWTAN ARBITRATION MISSION^ 1908-01. 

By 

J. W, NiCOB CrMMlNO, 

Huperintendent, fteistau Arbitration Oominission. 

1. The Raven. (1) Corvu9 corax, 

I saw lb roe specitnona of a large Raven at Knbak on the 25 bb September 
1904, and a pair near Hnrmak on the 18th May 1905, which 1 believe belonged 
to thia species. 

2. The (Uriuon-Ceow. (H) Coi^vus eorone. (Persian Kolagh ) 

This is a common bird in Seistan during the winter and is frequently seen 
near dwellings. I shot a specimen on the 20th March 1905. 

3. The Kook, (5) Cornua fruffileffus. 

Is seen in large flocks in fields during the winter. 

4. The Hooded Crow, (6) Corvug cornix^ 

This Grey Crow is found mostly in the tamarisk jungles of f>eislftn in twos 
and threes ; but at times, during the winter, large flocks are to be seen in the 
•open fields. 

5. I'm: Maopie. (10) Pica rt 4 f ( foa , (Persian, Duzd, i.e., a thief,) 

Not very numerous in Seistan. It is occasionally seen either singly or in 
pairs in, or near, the tall tamarisk jungles with which the conptry abounds, 
fi. The Common Babbekr. (105) Ar^^a caudata. 

(Biluohi, Pinkulag; Persian, Snsu.) 

Very common in the tamarisk jungles, where, however, it is extremely shy, 
A specimen I shot on 25th April 1905, at Kuhak, measured 9*25' in length. 
Breeds in the country. 

7, The Wuite-eared Bulbul. (285) MoipagU$ leuoode, 

(Persian, Bulbul,) 

During my visits to Kasratabad, the oapital of Seistan, in January and April 
1905,1 saw several birds which appeared to belong to this species ; but I was 
unfortunately unable to secure a single specimen. 

8. The Wall-Creeper. (848) Tiohodroma murariu, 

I have seen only two of ibis pretty crimson*winged Wall-Oreepers while on 
the Seistan Arbitration Mission, i.e., at Nad Ali on 7th March 1908, and again 
at Poshawaran, 12 miles north of Beistan, on the 20th Oecember 1904, when 1 
managed to shoot the latter, a female. 

9. The Grey-backed Warbler. (859) Affdon/amitiarit. 

(Biluohi, Surkhdamak.) 

Very common, I shot n specimen (length 6*5) at Knbak, Beistatt, on Urn 
22«d April 1905^ on the banks of the Bud-i-Seistah, while 5 oggs with a live 
hiri (kmgth 6^0) were brought to me on llth May IW. 
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10, The Debert Treb Warble*. (397) ffijpolaU oh^oUia, 

(Bilucbi, Gftz burrnk.) 

I have frequently aoen thin bird in tho low busheH on the ‘"da«ht near the 
Hud«4 >Beiatan and ahot a male specimen on the 20th March^ and another on the 
27th April 1005, near Kuhak. Tho meaRuremonta of the latter are as 
foUowH :—length 6*0 ; wing 2*37 ; tail 2*12 ; tarsus '76 ; bill from gape *62 ; 
middle toe and claw *43; distance from tip of first primary to tip of wing 
1*25 ; distance from tip of secondaries to tip of primaries *5. 

11. The Eastern Orphean Warreer. (390) SyidajWoni. 

(Biluchi, Gaz burrnk.) 

This bird is fairly common in the tamarisk jungles fringing the Helmand 
and its branches. 1 shot a male iiipecimen on the banks of tho Bud-i-Soistan^ 
near Kuhak, on 21 st March 1905. 

12, The Btreakep Wrrn-Wahuler. (462) Prinia hpula. 

Fairly common in the tamarisk jangles. I found a nest with 4 eggs at 
Kuhak on 29th March 1904, and shot a specimen at Kuhak on the Ist October 
1904. 

13. The IIupous SniirKE. (480) Xamus/^ZtcmicuroiV^e^. (Biluchi, I>ik.) 

I noticed several of this species on the banks of the Kud-i«Seistan on 22nd 
April 1905, when I secured a specimen (length 7*25), 

14. The Common Indian Stabunq. SturnuH menzhini, 

I have on more than one occasion seen flocks of starlings in beistan, which, I 
believe, belonged to this species ; but not having secured any specimens 1 can¬ 
not be certain about it. 

15. The Common Pied Bosh-Chat or White-winged 
Black Korin, (008) Pratincola caprata, 

A pair of live birds was brought to me with their nest and two fresli eggs, at 
Kuhak, on the 7th May 1905. The female was not grey, a* stated at page 60 
of Vol. II of the Fauna of British India, nor dusky brown as stated by Lieut. 
H. M. Barnes at page 190 of his ** Birds of Bombay ” ; but its entire upper 
•urface (excluding rump), head, neck, upper breast, tail and wings were a rich 
brown. The rump was rafons, chin whitish, and bill, legs and feet nearly 
black. Prior to this 1 had seen a solitary male at Kuhak on the 23rd April 
1906. 

16, HuME^a Chal (617) SamcfAa albinigra, 

A couple of these birds was to bo seen in the Mission Camp at Kuhak for 
several days during March 1905. They were first noticed by mo on the 12th of 
ICaToh, and wore usually to be seen perched on buildings and walls. I avoided 
4ihoeiii^ them in the hope that they had come to breed, but after some time 
they disappeared. 

Tab White-ku^dkd Chat. (6t9)SaasccIac<ii»«<r<i<a. 

I have seen only one of these bh^iis in Sektan^ Vrhloh I shot, at Kaod, on the 
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18. Thk IsABELLlNE Chat. Saxkola uahsliina. 

This Chat was fairly common in Seistan daring the spring of 1905. Speci¬ 
mens were obtained by me close to the Rudd-Seistan, at Kuhak, on the Slst 
March and 3rd April, Two of these measured 6*5" and 6*76" in length, 

19. The Desert Chat. (626) Saxicola deserti, 

A specimen was secured by the Mission Taxidermist, at Khwaja Ahmed, in 
January 1905. 

20. The Black Bird. Turdus menda. 

While at Nasratabad, on 23rd January 1905, I saw a bird from a distance, in 
the moat round the city fort, which very much resembled the black bird. It 
disappeared before I could get a near view of it. 

21. The Tree-Sparrow. (779) Pamr montanm. 

Though ordinarily known as tho Tree Sparrow, this species was to be found 
in every building in the Mission Camp, at Kuhak, in April 1905. 1 did not 
notice any in tho month following, when they appear to have entirely deserted 
these buildings. 

22. The Swallow. (813) IHrundo rugfica. 

Common in Seistan during spring and summer. The first bird to arrive in 
tho Mission Camp, in 1905, was on the 14th March. In 1904 they began laying 
during the last week in March, making the usual cup-shaped mud nest in any 
building to which they had access. I came across no nests in 1905, This was 
probably duo to the uncertain state of the weather, a reversion to winter 
having set in during the last week of March which caused most of the birds to 
disappear, at any rate from the buildings which they had begun to take posses-^ 
sion of. 

23. The Masked Wagtail, (S20) Motacilla personata. 

I have seen only one specimen of this bird, which I shot on the banks of 
the Helmand opposite the Band-i-Seistan, near Kuhak, near some grasing 
camels, on tho 28th April 1905. It measured 7*37 in length. 1 have no reason 
to think it uncommon in Seistan, which abounds in Wagtails, 

24. The Grfa^ Wagtail. (832) Motacilla melatiope, 

25. The Grev-headed Wagtail. (833) Motacilla horealie. 

26, The Black-headed Wagtail. Motacilla feMeggi . 

The three preceding varieties of Wagtails are very common in >Sei«tau. On 
23rd April 1905,1 noticed quite a large number of the three varieties in among 
a flock of sheep which were grazing off the grass-covered banks of the 
Bud«i-Seistan. They were attracted by the numerous insects which were being 
disturbed by the sheep, and kept up with them partly by walking and partly 
by flying. These birds were by no means shy, and allowed me to approach 
within a few feet, so that I had a good opportunity of examining them closely, 
27. The Desert-Lark. (854) AltBmon descrtcrum. 

Found throughout tho year on the gravel-strewn dashts” of Seistan where it 
breeds, a young bird having been brought to me, at Kuhak on the 18th Hay 
1904. This species is usually seen singly or in pairs, except in September, when 
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I have seen many a« six together, presumably a ’whole family. I shot speci¬ 
mens on 238t September 11>04 and 6th May 1905. The latter measured 9*65 
inches in length. 

28. Thi: Crested Lark. (874) Gahrita erktata, 

(Biluchi, Chagok ; Persian, Kamalak.) 

Most abundant about the grass-covered banks of the llelmand and its 
branches, where it breeds from March to Juno, nests having been seen by me 
on the 27th March 1904, 20th April 190f), 29th April 3909, and on IGth May 
and 13th June 1904. About September they leave the grassy banks of the 
rivers and spread all over the dasht’*. A spooimon I shot on the 20th April 
1905 measured 7*4 in length. On 23rdMarch 19051 winged, but imfortunatelj 
lost, a crested lark with two conspicuous white feathers in its tail, presumably a 
freak of nature. 

29. The Debert Finch-Lark. (87B) Aminomanes phameuroides, 
(Biluchi, Dasht-i-Chagok.) 

Fairly common on the “dasht ” near Kuhak, where 1 frequently came across 
small flocks of them during March and early in April 1905. On 24th April 
1006 I saw them in pairs near Kuhak, when I managed to secure a specimen. 
The same day I saw a bird carrying off some material for its nest. Later on, 
during May und June, I saw solitary birds, on several occasions, along the 
Nushki Trade Koutoon the return of the Mission to Quetta. Owing to its 
< 3 olour, this bird is not very readily noticeable. 

30. The European Roelru. (1024), Corracias garrula, 

(Biluchi, Sabzkaraak.) 

A live specimen was brought to me at Khwaja Amad in April 1903, and on the 
24th April 1905 I found the country swarmiug with them, when I shot a 
specimen, length 13 inches. These birds were passing through and travelling in 
a northerly direction. 

31, The Blue-cheeked Bef-eater. (1028) 

(Biluchi, Kurru.) 

Tery numerous in Seistan during the summer. They arrive iri the country 
from a westerly direction in April—tho earliest arrivals in 1906 being on the 
17th of that month, and leave about October. I shot a specimen, at Kuhak, 
on the 22nd April 1905 (length 12*25) and found a pair boring their nest in a 
low vertical sandy clif facing west, on 7th May 1905, near Khwaja Ahmad. I 
was given to understand by the Biluohis of the country that they usually breed 
in the banks of the Bud-kSeistan, where they are to be found perching on the 
swaying branches of the overhanging tamarisk and tall grasses which grow so 
luxuriantly thereon. 

32. The Oomwon Kingpisher, (1086) AIobIo ispida. 

This little Kingfisher is common all over Seistan and appears to be a pez^ 
manent resident. 
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83. The European Hoopoe. (1066) Upupa epop $, 

(Biluchi, Murgh-i-SqlemaD.) 

I have seen several Hoopoes during the stay of the Mission in Seisian, b&ng^ 
iug about holes in walls during the summer months and believe they belonged 
to this species. I regret not having shot any specimens. 

84. The Bykes's Niouivau, (1089) CaprimulguB vtahratfmek, 

(Biluchi, Shapkor.) 

I have coroe across only this one species of Night Jar in Keistau and that 
very numerous during the siinuner months,from April to September, when 
it is to be seen all over the country flying about at dusk. It usually broods on 
the gravcl-strown ** dasht”, laying no more than two eggs on the bare ground. 
These are glossy, of a light-grey colour and blotched with pail purplish grey. 
Owing to its colour it is extremely difficult to distinguish the bird when on 
the ground, even during the day, uud when seated on eggs it keeps so still 
that it, at times, barely escapes being trod upon. I saw a conplo pairing at 
dusk on the 4 tb May 1905 and had previously taken their eggs at Kuhak 
on the following dates;— 

On 24th May 1903. 2 eggs. 

On 19th April 1904 . 2 do. 

On 28th do. ... ... ... ... ... 1 egg. 

On 2nd June 1904 . ... ... 2 oggs. 

On two occasions, i.e,, on 2lHt and 23rd May 1004, reports were brought to 
me by different parties that the eggs of this species had been 8t)un; but on proceed¬ 
ing to the localities where they had been seen, no trace either of the eggs or 
the bird could bo found. 1 had no reason to believe that either party was trying 
to deceive me, aa it meant loss of reward to the informers if no eggs were forth¬ 
coming. The absence of both eggs and bird in both instances, therefore, tends to 
the conclusion tliat this bird is in the habit of carrying its oggs about from place 
to place when necessary. No regard appears to be shown as to suitability of 
site, as two eggs I found were laid between two parallel camel tracks only a few 
feet apart. A young bird was also brought to mo on the 28th June 1904. 

The cry of the bird very much resembles that of a frog and is to be distinctly 
heard all over the daslit*’, after sunset, when the bird can be very easily 
located. 

85. The Kock Horned Owl. (1168) Bubo Ungalmits , 

(Biluchi, Boom.) 

A badly injured live young bird not quite fully fledged and with wing and 
taiWeathors mostly plucked was brought to mo at Kuhak, from 8hah«rietatt> 
on the 6th May 1905. I concluded it belonged to this species, not only from 
its large size and the colouration of such of the feathers as it possessed, but 
chiefly from the fact that its last toe-joints were naked. It had no ‘*hom 
tufts’*; but these may have been plucked by the SeUtani children into ivhow 
hands the unfortunate bird fell, if they had had time to develop, 
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36. Hutton’s OwLBT, (11S2) Athene bactriwua, 

1 have seen only one of these birds in Seisian, which 1 shot^ near Kuhak» on 
the 21st October 1904, on a high bluiff near the Eud-i.Seistan. 

87, The Eoyftian Voltuhe, or Large White Scavenger 
Vulture, (1198) Neophron percnopterus, 

1 have occasionally seen this species not only by itself near Kuhak and 
elsewhere in Seistan, but also in company with other larger vnlturcs which, I 
regret to say. I did not identify at the time, 

38. Palu-vs’s Fishino-Kagle, or the Eingeo-tailed Sea 
Eagle. (1223) IJalhiHiuM Uucoryphu^, 

On 12th January 19(J3 1 saw a pair of birds, on the high bluils bordering on 
the Hamun-i-Siibari, betw'een the Farrah Knd and Kuh*i-Gach, which very 
closely resembled this species. 

39. Tub Bi.ack Kite. (1231) Milrm migrans, 

I have soon several kites in Seistan which very closely resembled this species, 
but never secured a specimen, 

40. The Common Buzzard. (1241) Buteo deeertoruw. 

A specimeu was shot at Iteg Mori on 27lh February 1904. 

41. The Indian Blue Rock-Pigeon. (1292) Columba intermedia. 
(Biluchi, Kapoth ; Persian, Kaftar.) 

Several Blue Kock Pigeons were shot by Major H, F. Walters off the high 
cliffs near Puzak, on 3rd February 1904 ; but there appears to be some un¬ 
certainty as to whether they belonged to this species or to the European 
variety (C. lima), 1, however, subsequently, shot a speounon (a female) of C. 
intermedia at Kuhak on the 22nd April 1905, measuring )3'37 in length. 

42. Thb Blue Rock-Pigeon (1293) Columba livia. 

See foregoing. 

43. The Eastern; Stock-Pigeon. (1295) Columba eversmanni. 

(Biluchi, Kapoth or Ohah-i-Kapoth ; Persian, Kaftar.) 

The only specimen I ever saw in Seistan w^as shot by myself at Kuhak on 
28th April 1905. It measured 1P12 inches in length, 

44. The Indian Ring-Dove. (1310) Turtur riaoriue. 

(Biluchi, Jungli kapoth.) 

A live, but very badly injured and plucked, specimen was brought to mo at 
Kuhak on the 7th May 1905. 1 have myself seen very few doves in Seistan. 

45, The. Large or BtACK-BELUED Hand-Grouse, 

(1316) PterocleB arenariua. (Biluchi, Jhugor ?) 

I have soon and heard largo numb;er8 of Grouse iu the distance, near Kuhak,. 
but never shot any. 1 am inforined, however, that the Imperial Sand Grouse 

procurable in Seistan. 

46. The St^OTTsD SAND-GnouflE. (1322). Fteroplurm 
aenegallutf* (Biluchi^ Kuttu.) 

Sea foregoing, I am informed by those who have shot Grouse in Seistan that 
they oomprite only two varieiies, ilAj dho Black^beUied and the Hpotted Sand 
the latter beihg tho more nume 
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47. The Common ok Obey Quail. (1855) Coturnix communis. 

(Biluohi, Karrak.) 

Thi» appears to be the only Quail found in Scifitan. At aiiy rate it was the 
only variety shot by the offioers of the Mission. It was fairly numerous among 
cultivation during the autumn of 1908 and spring of 1904. The largest bag 
which fell to one gun was 12 brace. During the severe and prolonged winter 
of 1904-05 it was very scarce. Nests were obtained on the following dates ;— 
22nd March 1904, at Zahidan (1 fresh egg). 

30th March 1904, at Kuhak ( do. ). 

25th April 1904, at Kila-i-Konah (10 eggs in one nest). 

48. The Seesee. Amiuopcrdixhonlutmi. 

This bird appears to be rather scarce in Soistan, a few only having been 
seen on the mud blulfa at the edge of the “ dasht ** near Kuhak. The only 
specimen shot on this Mission was at lower Khwaja Ali on the Hefanand on 
Vth February 1903, while 1 saw a few birds at Peshawaran, 12 miles north of 
i^istan, on 20th December 1904. 

49. The Black Paktuidgk ok Common Fiuncolin. (1372) FnincoUnm 
vulgaris. (Biluchi, Port.) 

An extremely common bird throughout Seiatan. It affords splendid sport, 
the largest bags which fell to two guns* in one day being 28 brace on 14th 
October 1904, and 22J brace on 23rd November J904, at Milak. The extensive 
tamarisk jungles which cover the banks of the numerous streams in Heisian 
provide ample protection against the extermination of this bird by the people of 
the country, who have no respect for the breeding season. The plan usually 
adopted by the Seistani for its destruction is ingenious, if primitive. When out 
shikaring, he usually carries about with him, in addition to his muzzle-loader 
and pumpkin Easks oontainiug powder and shot, a large square piece of kbaki- 
^oloured cloth, with a hole cut out in the centre some 6" or 6'' in diameter. 
This cloth he usually carries stretohed out before him as a screen, two tamarisk 
boughs tied in the centre in the form of an x being used for the purpose. On 
olisorving his quarry, ho rests the screen on the ground and fires from behind 
it through the opening. Numerous birds are also captured by means of traps 
of various patterns, in making which the Biluchi, especially, is very clever, the 
material used being tamarisk boughs or twigs, sheep’s horns and home-made 
twine. 

The Ikok Partridge is a permanent resident in the country and breeds from 
April to Sfcne , eggs having been brought to mo at Kuhak on the following 
•dates 

21st April 1904 (9 fresh). 

23rd May 1901 (5 fresh). 

4th June 1904 (4 fresh). 

6th June 1904 (10 highly incubated). 

The eggs obtained on the 6th June 1904 I had placed under a fowl and they 
YVere hatched on the 9ih June. 

• Mftior T. W, Irviae, iAt.a/aad Captain B. C. Beil. * 
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r>0, Tui2 liiTTi-E Crake. (1392’) Pcrstaua parva, 

I expect this bird tuuai be numerous in the donso reeds and rushes forming 
the Naizars. I have, hoTvever, seen only one specimen (a female), which was 
brought to mo on the bth September 1904. 

51. The PeurLE Moorhen. (1404) Porphyrlo poUocephalua. 

(Persian, Bistuni.) 

Numerous in the dense reeds and rushes of the Naizars, where the water 
is shallow, but it is very rarely seen. It is a permanent resident in Seistan, On 
13th Juno 1904, Lala Thakurdass, Irrigation Surveyor attached to the Mission, 
sent me a young live bird, about six weeks old. He also obtained two fulU 
grown live birds at Koh-i-Khwaja in January 1905, which look very kindly 
to captivity and stalked about freely with some poultry kept by the Mission 
boatmen, 

52. The Coot. (1405) FuUca atra, (Persian, Chor.) 

Very numerous both in the reeds and rushes of the Naizars and on the 
open stretches of water forming the Ilamuns. It is a good swimmer and diver, 
and is to be seen, at times, in largo flocks congregating with duck of all sorts. 
The Coot is a permanent resident and breeds in the Naizars. Lala Thaknrdass, 
Irrigation Surveyor, on 14th March 1904 found several of their nests 
near Adirni, and brought in three. Two of these contained nine eggs 
each, and the other eight. Some of the eggs were fairly well incubated, 
while the others wore fresh. The nests, which were huge masses of dry 
rushes, were nut found floating on the surface of the water, but were supported 
about 2 feet above the surface by the dense reeds in which they were placed and 
which grew there in water about 7 feet deep, 

53, The Demoiselle Crane. (141i) Anthropoides virgo, 

A specimen of this Crane, the only one secured by tlois Mission that I am 
aware of, was shot by Colonel A, H. McMahon, C.8,1., C.I.E., on the banks of 
the Helmand at lower Khwaja Ali, on 7th February 1908, A pight of these 
cranes was, however, subsequently seen by me, passing over Mission camp at 
Kuhak, on 30th March 1906. 

54, The Houbara. (1415) Houhara rnacqueard. (Persian, 

Thukdar anc| Thukdarri; Biluchi, Oharz and Charras; 

Pashtu, Sara and Sdre ; Hindustani, Tiloor,) 

This Bustard is fairly plentiful in Seistan during the spring, being fapnd on 
the dasht salt^covered plains and sand hills near cultivation. Four bii^ were 
trapped by Seiatanis near Ziarat-i-Bibi Dost between Zahidan ^d Kfiiatabad 
and brought into camp at Kuhak on 18th March 1905. Several were subse- 
queii%SQen about SabzkuUfZahidan and olsewheie. The Btlnch Nomad, who 
profetjsos to know something about the nidifieatiqn of birds, state that this 
Bustard breeds in Seistan about the xniddlo of liay, when the crops are being 
cut. This may be correct as regards Beistan, but it does not correspond with 
the oiily find of this bird’s eggs that I know of. When I was in Pao,^ on the 
ghatti Arab In 1884, the Bheikh of Kowait sent in 6 eggs of this Bustard on 
■ H , ■ , ' . 
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the ^th of March. Every efEort wa» made by m© aud othera to procure the 
eggs of this Buatard in Soiatan, but without aucoeas. 

55. Tub Great Stork-Plover. (1419) Rmew reaurviroBiris, 

Two slightly incubated egga, corresponding in colour and markinga to eggs 
T have in my collection and measuring 2*(W> by 1*5, were found at Kuhak by 
aome camel men not far from the Kiud-i“8ewtan, and brought to me on 5th 
June 1904. Thia is a little later than Bnds recorded in India, where according 
to Blanford, the Great Stun© Plover lays between February and May, though 
1 myself once diaoovered two highly incubated eggs late as 3rd June on the 
aeaborder, at Karachi, in 1887. This, however, was due to my unwittingly 
having destroyed a down-covered bird, which I came across at dusk, on the 
28th April 1887, Keeping a regular look out for the parent birds, I found 
that they did not desert the locality, and that, having been deprived of their 
only offspring—there was only one—they laid again. 

66, The CREAM*- 00 L 0 TJnED Courskh. (1423) Cunoriun gallhuB, 

This Plover is to be found all along the Helraand and its numerous branches. 
1 saw a siunll covoy between Lower Khwaja Ali and Landi Barechi on the 
lOth February 1903 and two live birds were sent to Colonel A. H. McMahon, 
C.SJm€.I.E., at Nad Ali, on the 6th March 1903. I have also seen them in 
Heistan in April, so that they must breed in the country. 

57. The Lapwing on Peewit. (1436) VamlluB tnlgatiB* 

Procurable in Seistan, though I have not myself shot any specimen, 

58. The Whitk-tailep Lapwino. Ch4HuBia Uumra, 

The only specimen I have seen in Selstan was one shot and sent me by 
Mr. E. A. McManus, of the Indian Government Telegraph Department, from 
Nasratabad, on the 6th May 1905. It was a male and measured 1P25'' in 
length, 

59. The Golden PiX)VEu. Cftarudrlm plumalis. 

This bird has been seen by some of the officers of the Mission in Beistan, 
but it does not appear to be vex^ common. 

00. The Little Bingep Plover. (1447) JijgialiiiB duhia» 

This Little Plover is rather plentiful along the banks of the rivers and 
streams. I shot a specimen (length 0") on Ist April and a second on 
9th May 1906 near Kuhak and have seen others during the summer, whan 
1 feel siire the bird must breed iu heistan, 

61. The Black-wingep Stilt. (1451) Himantopm candidvs, 

A solitary female I shot near Khwaja Ahmad on 24th April 1905, measured 
14^'. I subsequently, m., on 13th May 1905, received two birds, shot by 
Mr. McManus, of the Telegraph Department at Nasratabad. 

62. The Curlew. (1454) NumBnit^g argmUa^ 

Very common along the shores of the Haxnuns during the winter^ 1 
have not seen any during the summer months and so axn unaWfe to say isbetboif’ 
thisl^oies stays to breed in Seistan or not. 
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03. Tub Black-tailhd Godwit. (1450) limom hilgica. 

On the ()th May 1905 Mr, E. A. McManus, of the Government of India 
Telegraph Department, managed to seoare for me a apooimen of this bird 
rat Nasratabad out of a flock of some 20. It measured 18'26'' in length. 

04. Tub Wood on Si’oi’Tkd Sandpu-eu. (1401) Toimm glartola. 
Nuraorous in Seiatan during May. I shot a npeoimen (length 8*37^^) on 5th 
May 1905 near Khwaja Ahmad, while Mr. E. A. McManus, of the Telegraph 
Department, sent mo two specimens from Nasratabad on the 7th idem. 

05. Tur Bedshank. (1404) Totanut eatklrie. 

Obtainable in Heistan ; but I never obtained a single specimen. “It is very 
wary and may be recognised by its loud call and by the white on its wings’* 
(Blanford), 

06. The Woodcock. (1482). Seohpax runticula. 

One or two birds only have been seen in Heistaii by members of this Mission. 
According to the late Sir Oliver Rt. John, “ Koeo gardens are the favourite 
haunts of the Woodcock in Persia.” 

67. Tun Common Rnii'k, Fuu> ou Faniail 8nipe, 

(1484) Oallinngo catlagfitt. 

Numerous in Seistau from September to end of April, w^hen they are to be 
soon settliug with G, nUnura in large hooks in amongst the dense reeds of 
the Naizars, where they are very diflfioult to get at, They afford very poor 
sport in consequence. The largest bag obtained on the Mission was 3 83 ^ 
couples on tJth January 1905, 

68. The PrNTAit Rnij*e. (1485) GalUnago ntmura. 

The remarks under G, apply to this species also, as they are always 

found together during the winter. 

69. The Jack Snipe, (1487) (laUimgo gaUinula, 

Said to be moderately numerous in Reistan, 

70. The Gkrat BLACK-iUEADED Gull. (1489) Larun iohihgaelaif. 

Fairly common in Seistau. A live bird was captured by some men of the 
Irrigation Establishment on 2nd April 1904. 

71. Thr Rlkndbb-iulled Gdll. (1493) Lantu gehinte^ (Biluoh, Kolhar). 
On 26th April 1905. I shot two females (length of both I7’0") near Kuhak, 
out of a small hock which hdw overhead. No fuss, beyond a low guttural 
croak, Was made by the others as these two foil out. Only one of them circled 
round once and then hew off after the remainder. No cry of distress was 
uttered by any ou© of thorn over their Ipst comrades. They had presumably 
not yet begun to pair off. The description of both specimens tally with that 
given by Blanford in Vol, IV of the “Fauna of British India,” except as 
regards the colour of the bill, legs and feet, which arc not deep red. In the 
ease of ( 1 ) the bill is a pale Kvid and the legl and feet a pale orange, and 
in the ease of (2) the bill is a Very dark livid aud the legs and feet orange. 
Ihele specimens, however, are femles,whkhw^ account for the slight dif- 
ie^nee hdre noticed. 
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72. The Caspian Tekn. Hyilroprogm caapia, (Biluchi, Eothar). 

Common in Seietan. On 20th April 1905 I allot one out of a couple 1 

oamo across. It measured 19*25'^ in length. The other beyond circling round 
and hovering over the body of its mate as it floated down stream, made no^ 
fuss, not even a single cry or distress, as did the mate of the Gull-billed Tern 
1 shot on 22ud April 1905, 

73. The GulIj-iulled Tern. (U99) Si6r7m anglica, (Biluchi, Kothar.) 
Common in Seistau. I noticed them flying in pairs on 22nd April 1905,. 

when I shot one which measured 14*75'^ Its mate hung about a long while 
expressing its genuine distress in loud cries, 

74. The Beack-uklued Tern. (1604) Sterna mdanogantcr, 

(Biluchi, Kothar.) 

I have seen only a few of this species in Seistau, They do not appear to be 
as common here as in India. 

75. The Common Tern.'' (1506) Sternafluvialilh, (Biluchi, Kothar), 
Common in Seistan. A specimen I shot at Kuhak, on the 28th April 1905, 
measured 13 9'' in length. 

76. The Little Tern. (1510) Sfernu ininuta, (Biluchi, Kothar). 
Common in Seistan. Usually seen hovering over and darting into the shal¬ 
low margins of flowing streams and standing water, where little fishes congre¬ 
gate in large numbers. Found them flying in pairs on 5th May 1905, when I 
shot a specimen measuring 8 5" in length. 

77. The Eastern White Pelican. {l&IO) Peleoanun ro$€U8. 

A live specimen was brought to Colonel A, H, McMahon, C.8 I., O.I.B,, at 
Nat All, on the Gtli March 1903. I also saw two largo Pelicans in the dUtancu 
on the Hamun-i-Sabari, on 12th January 1905, but could not say for certain 
whether they belonged to this species or P. onocratalug, 

78. The White or Roseate Pelican. (1521) Pelecanm anooratalm, 

Sec foregoing. 

79. The Large Cormorant. (1526) Phalacroaorax earho. 

On 29th Octoiior 1904 I saw two flights of Cormorants going down the Rud4- 
Seistan and several more at other times, but did not secure any specimens. 

80. The Lit'I'jj: Cormorant, (1528) PhalacroGorax javanioua^ 

See foregoing, 

81. The Common or Blue Heron. (1555) AnUadmrm, 

<;ommon in Soiatau, I shot two specimens, at Kuhak, on the 3rd October 

1903. 

82, The Little Bittern. (1570) ArdeUa minuia. 

A specimen shot by Major T. W. Irvine, I M,S., and now in the Indian 
Museum, Calcutta, belongs, I believe, to this species. 

83. The Bittern. (1574) Botaura$ Uellarh, 

A fine speoiiuen of this Bittern was shot on the Farrah Rud in December 

1904. 
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8k Thr Common Fiaminoo. {U}lh) PhanicapUrns 

Several flights of this Flamingo have boon seen from time to time, but none 
so far as I know, has been shot by tnembora of this Mission, A flock 1 saw on 
t:{8th April 1905 flew over the Mission Camp, Kuhak, travelling north in the 
ilirection of the Hamuns. 

85. Tuk Lkssku Flamingo. (I57G) Phmiicoplerm minor. 

Only one speoirnou of this small Flamingo has been secured on this Mission, 
It was shot by Khan Bahadur Mir Shams.Bhah on the Farrah Hud in December 

1904. 

8o. Thk Mutk 8wan. (1577) Cf/gnuti olor. 

'Phis Swan is undoubtedly to bo found on the Hamuns of Soistan tliough no 
specimens have been secured. 

87. Thr Whoopru, (1578) Cygnm mmlcus, 

A fine spociinen of this Swan was brought into the Mission Camp on the 
Farrah Hud on the 13th January 1905, It was shot by a Sayad (fowlor) 
on the Hamun-i-Sabari, whore it appears to bo fairly numerous. Many 
•of their young are said to have been caught on the Hamuns, ao that this Swan 
may he considered a permanent resident in Heistan. 

88. The (Ikey Lag Goose. (1579) An^er ferm. 

Common in Seistan. I obtained a spooimeu near the Hamuiw-Sabari on 27th 
December J904, and another was sent to me from Kila-i*Nao during March 

1905. 

89, The Shexhuake. (1587) Tadorna cornuta. 

This is a permanent resident in Seistan and rather numerous during the 
winter. On 22nd April 1904 the Irrigation Camp came across a largo number 
of very young ducklings of this species between Chah Muhammad XlHKa and 
Hehkoha, in small bushes at the foot of the high dasht,” on a dry portion of 
the Hamun* Near by were some low reeds, while the water of the Hamuu 
itself was some 300 yards off. There were several fulLgrown Sheldrakes, 
each followed by a brood of some 15 or 16 ducklings. Eleven of these 
ducklings wore captured and sent to mo, and a few of them lived till they 
were full grown. On 24th June 1904 one of these flew away, and I was 
< 5 ompelled to clip the wings of the remainder. 

90. The Mallaut). (1592) Anmhoncm, 

Numerous on the Hamuns, several birds having l)een sliot by members of 
ihis Mission, Appear to arrive late in the autumn and to leave in March. 

91. The Gahwat.l. (1595) Chauldamuf $trepefm. 

Appear to arrive late in the autumn and to leave in March. Not common 
in Beistan. 

92. The Common Teal. (I5l97) NMUum emea , 

A remarkably common bird in Seistan and appears to breed in the 
^onntry between the Ist and 10th April 1905. Captain U, C, Bell, 
ifhil^ out inspecting his camels^ saw thousands of this species all over 
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tho country* between Kuhnk, Zahidati and Lutak, Every piece of water 
he oatno to wa« literally covered with' them, aUd out of a bag of 50 
birda Hhot by him, the greater number conaiated of the common Teal,, 
a small number only comprising some Ued-crcsted Pochard, Gadwalla and 
Hhovollers, 

93, This WinKOX, (1599) Mareca penflope. 

Specimens were obtained during the winter by the members of the Mission. 

94. The Pintail. (1600) Dafila amita, 

Obiaiuablo in Seisian, specimens having been obtained by members of thlfr 
Mission. Appear to arrive late in autumn and to leave again in March, 

95. The Shovelleu. (1602) SpahUa elupmia. 

Numewma on the Hamuns during Iho winter and is perhaps a permanent 
resident, breeding doubtless in the Naizam, 

96. The MaHOLEU Duck. (1603; Marmnfonttta auquHiirontrif^, 

(Biln ihi, Mow,) 

Another common duck in Seistan, like tho Con mon Teal. Within a radius^ 
of 4 miles round Kuhak, Major T. W, Irvine, and Captain B. C, Bell, 

between 7th and 23rd April 1904, shot no less than HO of this species aione. 
It is a permanent resident and begins to breed at the end of April, 1 shot a 
pair on tho 22nd April 1905 near Kuhak, and found on examination that the 
female would have laid in about a week’s time, while on 5th May of the same 
year a female with nest and 16 eggs, all more or less fresh, was sent to me by 
XiSla Thakurdass, Irrigation Supervisor, from near old Bhaharisinn. Ducklinga 
were also brought to me on tho following dates 


1st Juno 1904... 1. 

14th „ . 2. 

6tU July 1901... 5, nearly full grown. 

Hill „ .. several do. 


I also shot a full-grown bird on the Bud-i-Seistan on 3rd October 1904. A 
pair I shot at Kuhak, on 22nd April 1900, measured—male 18*6, female 17*0. 

97. The Ukii-ckestej> Pochabp. (1604) K$tiarufim. 

Numerous on the Hamuns during the winter, and probably remains on and 
breeds, during the summer, in the Nakar. 

98. The Pochabp ok DuN-ninn, (1606) tCyrocufefinu, 

Common during the winter, when several speoimens were shot by members of 
this Mission, This bird also doubtless stays on and breeds in the Naitars during 
the summer. 

99. The Whitk-evp. Buck. (1606) AVoco/^irrw/^iwsa. 

Common during the winter, 

100, The Toftei) Buck. (1609) A^pfoca/fflipnla. 

Speoimens were obtained daring the winter. 
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101. The GoUiKN-Evi’^ (1610) Clangula glaucion, 

A rare bird in Sewlan, only two Mpeoimona having been shot by membera of 
ihw Miaaion. This was during January 100b, when the cold was unusuaJlf 
severe, 

102. Tub White-headed on 8 tiff-tailed Duck, 

(1611) Erittmatura Imaocephala, 

Very common on the Bamuna during the winter, when aovoral apechnena 
were shot by members of the Miaaion. Perhaps breeds in Soislan* 

103. The G reai^ckkbtkd Grkbk. (1615) PodidpeB erhtatui. 

Fairly^ common during the winter on the Beiatan Bamuna. On 4th February 
1904 I »:iw aeveral apeoimena, near Pusak, in the deep open patches of water, 
tt is a good diver and very vary. Its upright bifid crest shows very con¬ 
spicuously even at a dUtaiioe. 

104. The Indian Ln ti-e Grebe, oh Dadcbick. (^\CAT) PodieipeB othqumU. 

A young bird was brought to me at Kuhak on the 7th July 1904, so that 
this species la not only obtainable in Beistan but broods here. 
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THE MOTHS OP INDIA. 

SUPPLEMENTARY PAPER TO THE VOLUMES IN 
^ THE FAUNA OF BRITISH INDIA. ^ 

SERIES III. PART HI, 

Bv Sir Okorok Hampbon, Baut., v.z.b., f.r.h. 

{Covtiwiedfrom pa<je 461 of thiB VolnnH.) 

Sub family Aguotjnac. 

GenuH Feltia. 

FMa, Wlk., IX , 20 :^ (1856). ducms. 

Proboscis fully dovolopcd ; palpi obliquely upturned, not reaching vertex of 
head, the second joint fringed with long hair in front; frons with slight ridge¬ 
like vertical prominence ; antenna) of male serrate and fiiHoiculate in Indian 
species ; tihia) strongly spinod, the mid and hind tibia) with tufts of hair on 
outer side from base. Forewing rather short and broad, the apex rounded ; veins 
3 and 5 from near angle of cell ; e from upper angle ; D from 10 anastomosing, 
with 8 to form the areoic ; 11 from cell. Hindwing with veins 3*4 from angle 
of cell; 5 obsolescent from Just below middle of discooclulars ; 0*7 from upper 
angle; male with the olaspers simple, hooked. 

1628(!. Fertia nuo-siGNA, HmpBii., Cat. Lep. Phnl. B.M., IV., p. 350, pi. 68, 


Hoad and thorax brown, mixed with grey ; palpi blackish at sides, except at 

tips ; toguhe with black 
medial line; tarai 
tinged with white; 
abdomen grey-brown. 
Forewing fuscous 
brown, strongly irro- 
FMa tUio-aigna $ rated with grey ; a 

double waved, Bubbasal line from coala to submodian fold ; a waved black 
antemodial line angled outwards below oosta and strongly above inner margin, 
defined by whitish on inner side ; claviforra elongate, black, or with slight 
greyish centre ; orbicular and reniform fuscous defined by black, the former 
round, elliptical, or produced to a point on outer side, the latter large, strongly 
angled inwards on median nervoro, and sometimes connected with the former ; 
the pastmedial line dentate, black defined by whitish on outer side, bent out¬ 
wards below costa, oxcurved to vein 4, then oblique, and incurved in submedian 
fold ; the aubterminal line whitish, angled outwards at vein 7 and dentate on 
veins 4*3, with a series of dentate black marks before its medial part; a ierminal 
ft9riei( of black points ; cilia with pale line at base. Hindwing white, tinged 
with brown on costal and terminal areas ; the veins brown ; a browu terminal 
line and lines through the cilia ; the underside with ih^ costal area brown, 
irrorated with white, a dark discoidal spot and traces of curved postmedial line 
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*9. Hindwing wholly suffused with brown. 
i7a6to.-~KASUMiu, Soindo Valley, Ooorais Valley. Eu'p, mill. 


Genus Hkkmonassa. 

A, Hindwing uniform brown..... siuuafa, 

B. Hindwing pale, at least towards base. 

a. Forewing with pale streaks on the veins. qtilota. 


h. Forewiug without pale streaks on the veins. 
a Forewing with the ground colour olive-green or 
suffused in part with olive. Encp. 34—;i8 mill. 
u* Fore wing with tho antemedial lino bisecting 


the claviform ... incim. 

Fore wing with the antemedial line not bisect¬ 
ing tho claviform........ loticeola. 

Forewing fuscous suffuaod with purple or rnfotis, 

rarely with olive. Exp. 32 mill.. comignata. 

1676, Hebmonabsa sinttata. 

1672. Hekmonassa spilota, 

1673. Hermonassa incisa. 


Subsp. 1, much darker ; thorax largely mixed with black ; forewing fuscous, 
►the basal area, and the costal area to beyond middle, suffused with olive groon ; 
.hindwing tinged with fuscous. 

Habitat, —Kashmir, liala, Burra Larcha ; Punjau, Thundiani ; Dalhousie; 

Dharmsala ; Tibet, Yatung. 

1675. Hermonasba i.anckola. 

1671, Hkrmonahsa consionata, insert (syn.) Hermonaam xhalybrnta, Moore, 
P.Z.S., 1881, p. 353, pi. 38, f, 17 ; Hropsn., Moths. Ind., H., p. 197. 
The typical form has the forowing red-brown, irrorated with blue-grey and 
with a slight olive tinge, 

ah\ Forewing more ferruginous red, without blue-grey irroration, some 
black suffusion in cell before and between the stigmata, 
a5*. Paler ; head and thorax and basal half of forewing pale olive 
greenish ; abdomen and hiudwing whitish, the former with the 
anal tuft rufous. 

05**. Imaia, tegulee black, or with black line at base ; forewing brown 
suffused with purplo, and without blue-groy irroration ; clavi¬ 
form often minute or absent, orbicular more triangular. 
Kuku-noor, Kashmir^ Thixndiani, 

ab*. chafj/beata, smaller ; forewing fuscous, irrorated with hluc-grey, 
the markings less distinct, claviform minute or absent. Yatung. 
Genus Aanoris. 

AfffoUs, Ochs, Schmetl, Eut., JV., p, 06 (1816). non. desor., 

Treit. Wohmett. Eur,, V (1), p. 125 (1825)... ... r^tan^uh. 

Ochs. Sohmett. Eur., IV,, 68 (1816), non 


doso?. .... 

ti 




ravtda. 
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Caradrina, Ochs. Schmelt. Euf*. IV,, p, 80 (1810), iwm. 

descr.; Treit, Bohmett. Ewr., V. (1), p, 240 (1825) glareosa^ 
Noctua, Treit, Sohmett, Eur., V., p. 200 (1825), nec. Linn... ravtda. 


Diart^ui, Hftbn. Vera., p. 222 (1827)... dahlL 

M§gamm, Hhbn, Vera,, p. 222 (1827) .. iriangulum, 

OchropUum, HUbn. Vera,, p. 223 (1827)... mtima. 

E«i7r(r/>5<j,Hribn, Verz„p.224 (1827). 

Ogffgia, Hlibn. Vera., p, 224 (1827).. ..... Jiammatra. 

CherBotu, Boisd. Ind. Moth., p. 103 (1840)... r€cUifjrda. 

Spaiotis, Botsd. Ind. Meth., p. 106 (1840) ..... augur, 

Diohargyru^ Led, Noct. Enr„ p, 200 (1807) .. nielauura. 


Proboscis fully developed ; palpi obliquely upturned, the second joint broadly 
scaled in front, the third with small tuft of h^ir ; eyes smooth, large, round ; 
Irons sinot>th ; antennai of male typically ciliated ; head and thorax clothed 
with hair and scales and with crests on vertex of bead and pro-and meta* 
thorax ; fore tibitn finely spined vl:> aides ; mid and hind tibiae spiiied ; abdo- 
men dorsally rather flattened, clothed with rough hair towards base, and with 
lateral tufts towards extremity. Forewing rather narrow, the apex rectangular; 
veins 3 and 5 from close to angle of cell ; 6 from upper fliiglo ; 9 from lO* 
anastomosing with 8 to form the ai'oole : 11 from cell. Hindwing with veins. 
3*4 from angle of cell ; 5 obsolescent from middle of discoccllulars ; C’7 from 
upper angle ; 8 anastomosing with the cell near base. 

Sect. I. Antennas of male bipectinate with short branches, the apical part 
ciliated. 



Agrolu gjmton $ 

1623, Aouotis YPSTI.ON, insert (syne.) Nuctm n>5MS/a, Blanch, Gay’S Chile,, 
p. 75, pi. 6, f. 0 (1852). 

Agrotin hi/iars, Wlk, X,, 334 (1851)); Agroth /rkgla, WUgrn. Wien, Ent, Mon,^ 
IV., p. 160 (1860), 

Agrotii aureolutn, Hchaus, J, K. Y. Eut. Soc., VI., p. 107 (1898). 

Bection 11, Aniennte of male ciliated. 

A. (Diorsia) Palpi with the hair on 2nd joint produced to 


a point at extremity, 

(I. Hind wing orange. 

Bindwing with blacldth disooidal Inimle orlom. 

Hindwisg without blackish disooidal luxmle^..... pmtuha^ 
5, Hindwitig not orange. 
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a*« Tegvlae pale at bane, with piotainoui black 
patch at tips. 

a*. Forewing with the orbicular Y^haped open 
above. 

a”. Forowing with prominent pale costal fascia 
from base to postmedial line, with fine 

streaks on it defining the veins. 

Forewing without prominent pale costal 
fascia. 

a*. Forewing with bl^ck bar from costa 

before subterminal line .. 

h*. Forewing without black bar from costa 

before subterminal line .. 

h’\ Forewing with the orbicular elliptical or 

round .... 

b\ Tegulie conoolorous or with narrow dark termi¬ 
nal band. 

Forewing with distinct black bar or spots on 
costal area before subterminal line. 
a'\ Forewing with the costal area roddisli or 
oohreous to the posimedml line, 
a *. Forewing with the anteniedial line angled 

inwards on vein 1.... .. 

?>'. Fore wing with the anteniedial line not 

angled inwards on vein 1 .. 

h^. Forewing with the costal area oonoolorous, 
a\ Forewing with the antemodial line out¬ 
wardly oblique from below ebsta to 

vein 1 ....... 

Fore wing w'ith the aiiiemedial line inward¬ 
ly oblique from below costa to yein 1 
Forewirig without black bar or spots before 
subtorminal line, 

u\ Forewing with the costal area whitish to 
the postmedial line 

h\ Fore wing with the costal area oonoolorous. 
a*, Forewing wUh black bare from costa at 
subhkaa) and antemediial Hhes 
roniwtog wiliiivni bsn from ooata 
ftt snbbaml abd «trteta«dial linea. 
a*. Foreving wiAoui l^k patch b«lov 
the mil beybbd tabbMal Hnoi 
a*. 'Fowling wilh Uw »ntWledi#l liob 
bbti<)»e. 


ntmtai. 

c, nigrviu, 

deraiota, 

flamwatra. 


reualiM, 

rorwifi^^mtfea 

(rioftffuium. 

jimrtura, 

fdecta. 

alltp^nm$. 
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a\ Forewiiig with medial ehade. 
o'*. Forewhig with the inner area 
concolorous. 

a‘*. Hindwing whitish towards base, mandarinella, 
b^. Hindwing uniform fuscous 
brown. 

Forowing without olive- 
yellow shade from costa 
beyond middle. 
a'\ Forewing with the 

ground-colour grey., invehparm, 
h 1^, Forowing sufhisod with 

rufous or purplish ... dahlL 
Fore wing with olive-yellow 
shado on costal area 
from middle to subier- 
lutnal lino including the 


reniform. ruheeilia, 

Forowing with the inner area 

suffused with blackish . hamfriga, 

b '. Forowing without medial sltmle. 


Forewing with the veins not 
streaked with grey, 
a''. Forewing not suffused with 

purple ... fiavirma, 

h^, Forewingsuffused with purple, 
a*”* Forewing with white 

annuli to the stigmata .. iinefa, 

Forewdng without white 

annuli to the stigmata ... cera^tSoiJes, 

. Forewing with the veina streaked 

with grey.. gri$eivena, 

Forewing with the antemedial line 
excurved from costa to median 

norvuro, then incurved. cervina, 

h\ Forewing with black patch below the 

cell beyond subbasal line .... polhgramma^ 

1053a. Aghotih okuona, HUfn. Berl, Mag. hi, p. (1767). 

Noctna suhBeqtm, Sohiff. Wien, Vor«* p. 7V (1776); Htibn. ^Culr, 
Schmelt. Noct., f. 100. 

„ couBcqud, Hlibn. Eur. Rchmett, N'oet., f, 105 (1827). 

Agroth mrmaiu, Kamb. Ann. Hoc. Ent Fr., 1871. p. 315. 

Head and thorax pale rpfous to grey tinged with rufous; abdomen pale* 
htowa, the anal tuft and ventral surface tinged with rufous, Forewing pajte 
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rufoQB lo grey, tinged with olive or dark-brown or irrorated with black ; an 
indistinct, donblo, curved subbasal lino from costa to subinedian fold, with more 
prominent strigu at costa ; a similar aniemedial lino extending to inner margin ; 
orbicnlar and reniform with pale outlines, the former round or oblique and 
open above ; the poMlmedial line indistinct, double, waved, with more prominent 
HirifiB at costa, oblique to vein 4 and slightly incurved at discal fold, incurved 
below vein 4 ; the subterminal line indistinct, double, grey, slightly defined by 
dark sulfiision on inner aide and by a prominent double dentate black mark 
below costa, angled outwards at vein 7 and excuived at middle ; a terminal 
series of black points. Hindwing orange ; some brownish sullusion at base ; 
a black discoidal lunule ; a subterminal black band with waved edges, broad 
towards costa, narrowing towards tornus ; the underside with the costal area 
red sulfused with white. 

ah. 1 cmmqua. Fore wing darker. 

Habitat,— Exjvlovv. \ Aumenia ; Asia Minor; Syria; W. Turkistan ; 
Kasbmik, Dana ; Punjab, Sultanpur. Exit, 40-40 mill. 

Larva* Droyish ochreous or fuscous; dorsal line broad, oohre^^us yellow, with 
fine black edges ; a subdorsal series of dark fuscous oblong marks with a 
yellowish-grey lino below them ; lateral line pale; subspiraftular lino broad, 
pale ochreous with dark edgerf ; head pale fuscous with dark markings. Food 
plants, grasses, Jianunculua, Primula, etc. 

1653. Aorotis pronuba. 

1651. Aorotis stentsi, Led. Verb. Zool-bot Ges, Wien. 1853, p. 367, pi 4, f. 4. 
Ochropleura triangularis, Moore, 1867, p, 55 

Habitat, —Siberia; Turkistan ; Tibet; Amurlanp ; Japan; Kashmir; 
Punjab ; Sikhim. 

1747. Agrotis oNionuM. 

1651tt. Aorotis deraiota. 

Amailm c^nigrum, Hmpsii. Ill. Hbt. B, M., ix., p. 94, pi. 176, f. 4 
(Larva), neo Linn. 

1650, Aorotis flammatra, insert (syns) Agrotis thUta, Koll. Ins. Pers., 
p, 53 (1848) ; Agroik bimacutata, Mill. Cat, Eais. 2* Buppl., p. 15 
(1875). 

1648a. Aorotis benaus, Moore, P.Z.S., 1BG7, p. 55, 

Ochropleura suhpffrpurea. Leech. Tram*. Ent. 8oo. 1900, p. 35. 

Head and thorax dark4>rown mixed with rufous and the scales tipped with 
blue-grej^; the iegulee sometimes olive-oohreous except at tips; the meta- 
thotax with rufous crest; abdomen fuscous brown, the anal tuft tipped with 
ocheeous. Forewing dark-brown suffused with purple-grey; the costal area 
oohteotts or rufous to the postmedial line; a double subbasal line from costa 
io submedian fold, in which there is a short black iiireak; the aniemedial lino 
double, waved,er curved above inner margin and with oblique black streak before 
it in cell; olavifonn with its extremity slightly defined by black ; orbicular and 
renifoj^m defined by black, the former rounded or diamond-shaped, open above,. 
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the cell before and between the stigmata mifluacd with black ; the posimedial 
line indistinct, double, minutely dentate, and produced to points on the veins, 
bent outward, below oosta, ex curved to vein 4, then incurved ; the subtermiiial 
line indistinct, defined on inner side by an oblique black bar from costa, angled 
outwards at vein 7 and exourved at middle ; a terminal series of black points, 
Hindwing dark fuscous brown, with fine ochrcous line at base of cilia; the 
underside irroratod with grey. 

Hahitat-^Vf. China, Omei-shtin, Wa-ssu-kou; PrrNJAn, Simla, Dalhousie. 
Exp. 62-60 mill. 

1648. Aguotw coN8AN(ii’iNKA, Moore, P.Z.S., 1881, p. 3611. 

" Head and thorax dark brown mixed with reddish brown, some of the scal^ 
tipped with grey ; legulaj sometimes ochrcous except at tips ; abdomen grey 
brown, tho anal tuft tinged with ochrcous. Forewing dark brown with a 
greyish gloss ; the costal area ochreoiis or iingod with rufous to the posimedial 
line; the sub-basal lino roprosentod by a black point below costa and a curved 
line between cell and vein 1, followed by a blackish patch with black point abovo 
it in call; tho aniomedial line double, oblique, minutely waved; olaviform 
with its extremity defined by black ; orbicular and reniform defined by black 
and their centres by brown, tho former round, or somewhat oblique elliptical, 
the latter with some rufous on its upper part, the coll before and between them 
black ; the postmedial line double, dentate and produced to points on the veins 
slightly bont outwards below costa, excurved to vein 4 , then incurved ; tho 
aubterminal line defined on inner side by an oblique black bar from costa 
slightly angled outwar<ls at vein 7 and excurved at middle. Hindwing pale 
fuscous brown ; the cilia grey with a brown line through them ; the underside 
pale, the costal area tliickly irrorated with fuscous, the terminal area suffused 
with fuscous. 

ITabitcU. —Kahiimib, Draw, Scinde Valley ; Punjab, Simla, Dalhousie, Thun- 
diani, Murreo, Dharmsula ; Tibet, Yatung. 42-60 mill, 

16486. AonoTis tihanoulum, HUfn. Berl, Mag. III., p. 306 (1776). 

Noctua Esp. Sohraett, IV„ pi. 186, fP* 1*3 (1796) ; HUbn, 

Samml Eur. Sohmett. Noel, f. 497. 

Head and teguise except tips brownish while ; palpi blackish at sides except 
at tips ; extremities of tegula) and thorax red-brown ; tarsi fuscous with pale 
rings; abdomen ochreoua irrorated with dark brown, the anal tuft and ventral 
surface rufous. Forewing pale greyish brown suffused with red**br0wn; the 
sub-basal line pale, with black spots on its inner side below costa and celh * hlack 
patch beyond it below the cell with a point in cell above its extremity j the 
antemedial line double, the outer blackish and strong from costa to suhtnedian 
fold, slightly angled outwards below costa, then oblique and slightly inettrved 
to above inner margin, where it is angled outwards ; elaviform with its u^^per 
odge defined by black; orbicular and reniform with greyish annuli defined 
by black, the former oblique v-shapod, open above, Hie lattqr coustrloied 
mt middlC) the cell before and between them blavk*browu ? the {KMtnutdfa4 
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liite double, xuiuuteiy dentate and produeed to pointe on the veina and if Ok 
blaek strigaon ita inner edge at ooata^ bent outwarda below costa, eactirved to 
vein 4, then oblique ; the subterminal line greyiMh, slightly defined by brown 
on inner side and by an oblique black bar from costa, angled outward at vein 7 
and BTtourved at middle ; a terminal series of dark points. Hindwing brown ; 
the cilia oohreous ; the underside pale irroraied with brown, a small dark 
discoidal spot and curved postmedial line. 

Kueope ; Aewenta ; Kasbmik. mill. 

Larva. OchreouH or brown speckled with black ; dorsal line pale ; a subdorsal 
series of oblique dark marks on somites 4«-l ], darker and confluent on 11 and 
followed by a pale bar ; subspiracular line pnlo ochreous ; head pale brown 
with blackish markings. Food plants Hwnex, Sidlaria, Salir, etc. 

1649. Aouotw junctuua. 

1631. AoEOTra tekcta insert (syns.) Af/rotis immueufa. Staud. 8tctt. Ent. 
Zeit, 1859, p.21. 

Agrotiii aiuler»Bom, Lampa, Tidskr 1885, p. 54 ; Agroth glauctimcula 
Or«M. Bed. Ent. Zeit. 1888, p. 321. 

1689, Ageotih AtniPENNifl. 

lG39a. Agkotis MANnAKiNEU^V, Hmpsn. Cat. Lop. Phal. VI. B. M. p. 418, 
pi. 70, f. 23. 

GrapUiphora fnandarim, Leech. Trans. Ent. Soc 1900, p, 42 (nec p. 36), 

Head and thorax bright rufous slightly mixed with grey; palpi rufous 
wad blackish, pale at tips ; tibicc and tarsi blackish mixed with white; abdomen 
groy^brown, the anal tuft and ventral surface reddish oohreous. Forewing 
bright rufous suffused with purplish t a double black sub-basal line from oosta 
to submedian fold, exourved below costa and with a point beyond it in cell; 
a double waved antemedial liue, angled outwards below costa and more 
etrongly above inner margin ; claviform small, slightly defined by oohreous and 
brown ; orbicular and reniform with rufous centres and ochreous annuli defined 
by rufous, the former small, round ; the postmedia! line dentate and produced 
to points on the veins, bent outwards below costa, exourved to vein 4, then 
incurved , the subterminal line pale, defined on inner side towards costa by a 
dark shade with pale points on it, slightly angled outwards at vein 7 and 
exourved at middle ; a terminal series of bhvck points. Hind wing palo 
fuscous brown ; the cilia pale purplish red, the costal area irroraied with black, 
a small discoidal Innule and slnuoUs poStmedial line. 

CHtgA, Pu-tsu^Nfang, Niton j Tibet, Yatnng. £app. 33 mill. 

1648. AobOTM UrVElHPAESA, 

1633. Aoeotis BAHLi, Hftbn. Ear. Schmett. Noct, ff, 465,466 (1827). 

„ Hmpsn. Moths. Ind, li^ p. 184. (nec 

OfHiphiphora oflwesesus, Bail, Ill, Hot, B. M. U. p, 28* pi 30, f, 1 (1878). 
Orfftesiu erubffKfmfi, Bnil A, M. H* H. (5) v. p. 5^4 (1880). 

fMokne, Butl. Trans. Ent. Sec. 1881 p. 181 (^). 

Ohm Bmpsu, Hi. H«t. K U. vjfi, p. 78, pi 14$, f. 7 (1891). 
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Chera eriJmcKM, Hmpan. lU, Het. B. M. viii, p, 78,, pi 146, f, 14. (1891> 
ir).35a. AuKOTirt JiUuicaiA, Mooro, P.Z.S,, 1867, p. 55^ 

Graphipkora nigrostfjna^ Mooro, P,Z.8., 1881, p. 352 pi 38. f. 4. 

Head and thorax olivo-yelJow and rufous to bright lufouH, ; palpi except at 
tips and hair on pectus purplish red, libiae and tarsi blaokish *, abdomen greyish 
or ochreous, tho anal tuft and ventral surface rufous. Forewing pale rufous 
suffused with yellow except the terminal area from apex to middle of inner 
margin, or purplish with some olive suffusion from middle of costa to subtor- 
minal line and extending to lower angle of cell ; an indistinct, waved, double 
sab-basal line from costal to aubmedian fold ; a double, waved anteinedial lino ; 
claviform represented by a fuscous point at its extremity ; orbicular and 
renif-orm indistinctly defined by brown, the former round ; an indistinct waved 
medial lino, angled outwards to lower angle of cell ; tho poatmedial line 
double, dentate and produced to points on the veins, bent outwards below 
costa, slightly incurved at discal fold and incurved below vein 4 ; the 
subterminal line greyish, angled outwards at vein 7 and exenrvod at middle ; a 
terminal series of points. Hind wing fuscous brown ; the cilia purplish red ; 
the underside pale reddish, the costal area deeper red, and the costal and 
terminal areas irroratod with brown, a slight discoidal spot and sinuous post- 
medial line* 

Japan ; W, China ; Kashmir, Narkundah ; Pcnjaii, Sultanpur, 
Dalhousie, DharmsAla ; Sir him, 32-40 mill 
16355. Aonoris nASISTKI(^A, Moore, P.Z.S., 1BG7, p. 54 ; Hmpsn, Cat. Lep^ 
Phiil B.M. IV., p. 427, pi 71 f. 4. 

Head and thorax purplish grey suffused with deep red-brown, or entirely 
I'cd-brown ; palpi deep red-brown, pale at tips ; tibhe and tarsi blackish 
irrorated with white ; abdomen pale red-brown, the anal tuft and ventral 
surface purplish red. Forewing deep rufous and olive fuscous, more or less 
completely suffused with purple-grey, some dark suffusion above basal part 
of vein 1 and on medial part of inner margin ; a double waved sub-basal lino 
from costa to vein I with a dark point in tho cell beyond it ; a double, waved,, 
anteinedial line strongly angled outwards above inner margin ; clavifortn 
small, defittod by brown ; orbicular and renifonn defined by brown, and with 
their centres defined by brown ; an indistinct waved medial line apgled 
luitwnrds on median nervure ; a double postmedial line, dentate and produced Icr* 
p(uiits on the veins, bent outwards below oosta, slightly angled inwards at dtseal 
fold, incurved below vein 4 ; a double suhterminal line, angled outwards at vein 
7 and ©xcurved at middle, and with some olive-brown suffusion before it at 
costa, some pale points on costa towards apex ; a terminal series of dork points. 
Hindwing yellowish white, the terminal area suffiised with fuscous or fuscous 
brown ; cilia pale purplish red ; the undersido pider, the costal area suffused 
with purplish red ; a dark discoidal lunule ami sinuous postmedial line. 

rMkat.—W, Cjuna ; Fuwjah, Dhamsala ; Tiuet, Yatong; SiKHlM. 

38-42 mill 
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1635<J. Agkotw flavikena, Moore ; P.Z.S., 1881, p. 352, pi. 38, f. 4. 

Graphiphora mlpina, Moore, Jjop, Atk„ p. 118 (1882). 

9. Head and tegnla? red-brown, the latter with dark patches irrorated with 
white ; thorax purple-brown, the scales tipped with white ; pectus, legs, and 
abdomen grey-brown. Forewing red-brown with slight white irroration at base, 
below costa, and on the veins ; subbasal line olisolete ; antemedial lino indistinct, 
waved ; claviform represented by a dark point at its extremity ; orbicular indis¬ 
tinctly defined by brown, round ; renifonn ochroous whitish defined by brown ; 
j>ostinedial line indistinct, minutely waved, bent outwards below costa, excurved 
to vciii 4, th^ oblique ; traces of some sub terminal points ; a fine pale line at 
base of cilia. Uindwing fuscous brown, the cilia pale purplish ; the underside 
pale, the costal area and tennen tinged wdth pink, a dark disooidal lunule and 
indistinct curved postmedial line. 

Exp. 4iJ mill. 

163.^. Aohotis tincta, Leech, Trans. Knt. »Soc., 11)00, p. 41, Hmpsn Cat. 
Lep. Fhal. B. M. IV., p. 429, pi. 71, f. 7. 

9, Head and thorax purple brown; palpi deep red-brown, pale at tips; 
froDH and shoulders suffused with grey ; tibia) and tarsi fuscous, the spurs 
with pale rings ; abdomen fuscous-brown, the dorsal tuft and ventral surface 
rufous. Fore wing rod-brown suffused with purplish grey, except the end 
of cell and area from it to costa at subtormodial lino ; faint traces of a subbasal 
lino ; an indistinct douldo antomodial line filled in with grey, angled outwards 
below costa, on median nervure,and on vein 1, and inwards in cell and submedian 
fold ; claviform with its extremity slightly defined by lufous ; orbicular and 
remform irrorated with grey ami with grey annuli slightly defined by blackish, 
the former rounded, its lower extremity produced to a point, someUmes 
connoofced with the reniform ; the postmedial line very indistinct, double, even 
bent outwards below costa, oxcurved to vein 4, then incurved, bent outwards to 
inner margin; the subterminal lino indistinct, greyish, slightly defined by rufous 
on inner side, angled outwards at Vein 7, and excurved at middle; traces of a 
terminal series of black points. Hindwing fuscous-brown ; the cilia purplish- 
red ; tho undeieW© pale purplish-red, the costal area irrorated with fuscous- 
brown, a small disooidal spot and sinuous postmedial line. 

//ali.—W. China, Omei Rhan ; Punjab, Simla. Exp. 36-40, mill. 

1636. Aorotis ceuastioipks. 

1644, Aaaom emtsRivENA. 

1638. A9R0TIW CBRVINA. 

I638n. Aobotis pouoaHAMMA, Hmpsn., Oat. Lep. Phal., B. M. JV., p. 438, 
pL 71, f. 16 (1905). 

9. Head and thorax black-brown, mixed with grey and pale brt^wn ; tegul® 
with black medial line and black at tips; tarsi tinged with white; abdomen 
ochreotts mixed with dark brown. Forewing dark brown, irrorated with grey, 
thickly on basal and tex^nmal areas; the veins streaked with grey ; the subbasal 
line repreeented by Mack strim from costa and median nervnre, defined by 
38 
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grey on outer side and with black patch beyond it below the cell; the anto- 
medial line angled outwards iulow costa, oblique to vein I, then strongly 
angled outwards above inner margin, defined by grey on inner side; daviform 
defined by black; acute at extremity, and with an oblique oobreous white 
fascia from it to poatitcdiol line ; orbicular and roniform with grey annul, 
defined by black, their centres irroraied with grey, the former oblique, open 
above, the latter angled inwards on median nervure ; tbo posimedial line 
defined by grey on outer aide, miniPely dentate, bent outwards below costa, very 
slightly angled inward’i in dwoal fold and oblique below vein 4; the subtorminal 
line grey, defined by a senes of dentate black marks on inner side, slightly 
angled outwards at vein 7 and oxourved at middle ; a terminal series of small 
black lunules; cilia intersected with grey. Hind wing fuscous brown, with fine 
dark terminal lino ; the cilia whitish with brown lino at base; the underside 
grey, thickly irrorated with dark brown, a sinuous postme<lial line. 

Bah ,— Kasumiu ; Barra Laroha, Oooiais Valley. 36 mill, 

B {Agrotia) Palpi with the 2iid joint evenly fringed with hair in front, 
a. Hindwing white, the iermon tinged with fuscous. 

< 1 ' Forowing with black fascia m cell between the stigmata^ 
a* Forowing with the antomcdial lino dentate 


towiuds costa . di»pilata. 

b' Forewing with the antomedial line waved 

towards costa ... . ikon, 

Forowing without black fascia in coll between 

the stigmata...... putris, 

h, Hindwiug white at base, the terminal half suiloscd 

with fuscous....... ravidtf. 

1642. Aohopis mSPILAlA. 


1641. AnnoTifi stccA, Guen. Noct. i., p. l35 (1862) Hmpsn., Oat,Lep 
PhaK B. M. IV., p. 451, pi. 71, f. 30. 

Axglia renalk, Moore. P. 2». S., 1881,p, «^4l. 

1640. Aon >Tis POTHis, insert (Syn.) Nootua Hiifn. BerU Mag. 

iii, p. 308 (1767). 

104.5. Aaitons Kwnu, insert (Syn.) Agroik nijMna, Feld, Keis. Nov,, pi. 
110, f. VO (1874), 

Graphiphffa culiginea, Bull., A. M, N, H. (5) i, p, 166 (lB78), and 
AgraUn glin, Ohriht, Horn, Mem. iii, p pb K f* B) (,1887), 


Genus Kpwiua, 'Igpe, 

KjOtsih'a, Hfibn., Verr.., p. 210 (1827) .. laUitu^ 

Backohia, Gnen. Noct. i., p, 341 (1852) ..... iecta* 

Cyr«Wo,Guen Noct. 195 (1852) ... /wpSrhioidsi. 

Pmpham, Wlk. xi., 607 (1857) ..... 

Ojuira, Wlk, xxxii,, 656 (18C5).*.... ochra<}ea* 


Ckoip^Mra, Grote. Trans Am. Ent, Soc, U,, p. 199 (1868) fmtgmimi 
A1 ih. Hot, 1 nt. Soo. Boss, xxvi., p, 450 
Amuiagroik, Stand. Iris, vwi., p, 358 (18U5) mav^ 
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ProbosoiB fully dovolopod ; palpi obliquely upiuraod, clothed With long hair ; 
fronaamooth ; head and tliorax clothed with long hatr ; fore tibia apined at 
aides; mid and hind tibim spinod Forewing with veinB ^ and 5 from near 
angle of cell; G from upper angle ; H from lo anaatomogiTjg with 8 to form the 
areole ; 11 from coll. Hindwing with voina 3 4 from angle of coll; 5 obaolea^ 
cent from middle of discoceHulara ; 6 7 from upper angle. 

Sect. I., Ojj m. AntennoB of male bipeciionate with moderate branches, th<» 
apical part aorratc. 

A. Forc^wing with the cdll black between the atigmatn. 

a Forowing with large black patch beyond the cell... 

b. Forewing without black patch beyond the cell. ochracen ab, 

TuplUtfiga, 

B. Forewing with the cell not black between the titigmata. 

a. Forowing with distinct pale subtorminal line. ochrace^t. 

h. Forowing with the Mubtemmal lino indistinct, dark alivaicmn, 

1G27«. KPxsfUA PoarFORCA. 

/^r!’ 

Epimlia oehraeea. ^1. ^ 

1624. KPX81MA, OCHBACKA, Insert (3yn,) Mylhimwi depuroa, Butl, A. M, X. 
H. (6) VI., p. 358(1879). 

Affrotit fticiica, Pouj. Bull. Soc. Ent. Fr. (6) vii, p. Ixviii (1887). 

1025. EpjsitrA OMVASCHNS. 

Heot. II, (Pachtiobia). Anlonnm of male serrate and fasciculate. 


A. Porewing with the coslalarea palo to postmedial line.. retraeta. 

B. Forewing with the costal area conooloreus . 

а. Porewing with the cell dark rufous. <«««•». 

б. Porewing with the coll concolorous... homoaSkroma. 


1634a.— EwstLiA KEtKAOTA, Hmpan, Oat. Lep. Phal. B. M. IV; p. 489, pi, 73, 
f. 7 (1903). 

0. Head and tegnln rufous, the latter with some grey near hose and grey 
tipi; thorax olive-brown ; pectus, legs, and abdomen rufous. Porewing dark 
ottve-brown, thickly irrora*ed with bloe-grey; the costal area pale rnfone 
irrhnited with grey; the cell Uack-bnown; traces of an antemedial line from 
sabtnedian fold to inner margip; olaviform a narrow pale tnfons streak • 
orUonlar and reniforro pale rufou* defined by whiiish and eonflnent with costal 
iim. the former very narrow and oblique, the latter narrow and angled inwards 
on median servnre to middle of cell; the postmedial line double, minutely 
,^»ed, fided b with grey, tmt outWardt below costa to bng beyond cell, 
hikottifvad tb'i'eid 4, then teodrvod ja curved dark mbtunniital fine ; eiik brown! 
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Hmdwing brown, tinged with fuHcoaa on costal and terminal areas ; cilia pale 
brown. 

Habitat, —SlKHiat. Exfj, HO mill. 

16H4, Episilu tenuis. 

ir»34 b.— Episilja homouhkoma, Ilmpsn. Cat. .Lep. Thai. B.M. IV., p. 493, pi. 
73, f. 14 (1903). 

Head and thorax deep rufous ; antenna) whitish ; abdomen fusoouB, the 
ventral surface dark brown. Porewing deop chocolate-red suffused with 
silvery blue ; an indistinct double, curved, sub-basal lino from costa to sub- 
msdiau fold ; an indistinct double, waved, antemodial line, oblique from costa 
to above iunor margin where it is angled outwards; orbicular and reniform 
with silvery hi no aimuU dofiuod by brown, the former oblique elliptical, open 
above j the postmedial line double, minutely waved, bent outwards below oosta, 
slightly incurved at discal fold, incui-ved below vein 4; cilia purplish rod. 
Hindwing ochreous white more or less suffused with fuscous brown ; cilia 
purplish red ; the underside suffused with purplish red and irrorated with 
fuscous, a small discoidal spot and postmedial lino slightly angled at vein (5. 

Tihkt, Yatung. Exp, .30—34 mill. 

Sect. HI. {Eplsilia')^ Anteimce of male ciliated. 


A. Forewiug rufous .. .... iHochrornu. 

B. Forewiug brownish grey ...... rnono^fratnma. 


1034c. Episilia IROUHUOMA, Hmpsn. Oat. Lep. Phal. B. M. IV., p, 302, pi* 
73, f. 20 (1903). 

Hoad and thorax rufous; abdomen greyish ochreous, the anal tuft and 
ventral surface rufous. Forewing ferruginous rod, with a few 8ilvery**blue 
scales on inner and terminal areas ; obicular represented by an obscure dark 
point, tho reniform by a slight lunule ; faint traces of a postmedial line bent 
outwards below costa, incurved at discal fold and below vein 4 ; traoes of a 
subtorminal lino angled outwards at vein 7 and excurved at middle. Hindwing 
ochreous white ; tho costal area slightly tinged with fuscous and tho terminal 
area in fcinaio *, cilia pale rufous ; the underside with alight disooidal point and 
traces of postmedial line. 

Habitat — Tiuet, Yatung. Exp, $ 28, J 30 mill. 

Id34(/, Episilia MONOOB VMMA, Hmpsn. Oat. Bep. Phal. B. M. IV., p. 509, 
pi. 73, f, 27 (1903). 

Head and thorax grey pencilled wdth brown, sometimes suffused with 
fuscous*, abdomen brownish grey. Forewing brownish grey, thickly irromted 
with black ; a waved sub-basal line from oosta to submedian fold; an obVque 
waved antemedial line; orbicular and reniform greyish, with pale anhnli 
defined by blackish, the former elliptical; a wa’ved diffused medial sbade» 
angled outward to lower angle of cell; the postmedial line strongly dentate, bent 
outwards below oosta, excurved to vein 4, then incurved; an indisttoot <fentate 
subtenuinal line angled outwards at vein 7 and excurved at middle ; a iermhlal 
series of black points. Hindwing grey suffused with fuseoui brown ; 
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whitish, some times with a brown line through them ; the underside whitish, 
the eostal area irrorated with brown, a dark discoidal spot and diffused curved 
postmedial line, 

EahitaL — Kashmiu, Kuijar, Barra Larcha. Exp, .‘H—4^ mill. 


Genus Lyoopuotu. Tijpe, 

Lycophotia, Hhbn. Verz,, p. 215 (1827) ... porphyria, 

Ifaftalia^ Hubn, Verz., p. 220 (1827) . procox, 

Feridroma, Hiibn. Verz., p. 227 (1827) . muryaritom. 


Scoiophila, Steph. III., Brit, But. llaust III, p, 18 (1829) porphyria. 

Aolcbia, 8teph. Ill, Brit. Ent. Haust, III, p. 20 (1829) . prircox. 

Harm, Boisd. ind. Moth., p, 76 (1829) .... porphyria, 

Nmria, Giien, Ann. Soc. Ent. Fr. X., p. 241 (1841) non descv. cUgam. 

PhiehoniH, Christ. 8tott. Ent. Zeit. 1887, p. 164 ... petarri, 

Siftagrotis, Smith, Bull. U. vS. Kat. Mus. B8, p. 59 (1894). plamfrom. 

Eypernrmia, Hmpsn. Moths. Ind. IT, p. 194 (1894) . dmiiculata. 

Praina, Sohaus, J. N. Y,, Ent. Soc. VI, p. 114 (1893). radiata. 

Proboscis fully developed ; palpi upturned, the 2nd joint broadly scaled and 
with pointed tuft of hair at extremity, the 3rd joint somewhat porreot; frons 
smooth ; eyes large, round ; thorax typically with divided ridge-liko dorsal 
crest; tibiae spined ; abdomen cylindrical, dorsally clothed with rough hair at 
base. Forewing usually narrow and elongate, the termeu obliquely curved; 
veins 3 and 5 from near angle of cell ; 6 from upper angle ; 9 from 10 anastom¬ 
osing with 8 to form the areolo ; 11 from cell. Bindwing with veins 3*4 from 
angle of cell; 5 obsolescent from middle of disooooHulars ; 6*7 shortly stalked. 
8oct. I, Antenna) of male strongly serrate and fasciculate. 

1629, Lycophotja bicuima. 



LycopfkoUa sichima, $ 

Sect* II. Antenna) of male ciliated. 

A, {Feridroma?) Pro-and motathorax with divided crests. 

1666. Lycophatia dbnticolata, 

B. {Hapalia, 1 Pro-and metathorax with slight spreading crests, 
ff. Hindwing white, the terminal area suffused with 

hxo^n .......... co^orfMs, 

b. Hindwing wholly tinged with brown.. photo^iia, 

1682* LYOOPHOriA OONPOHMIS. V 

1680. JUyoofhotu photopbii*a, (Juon. Noct 1, p. 46 (1662). 

a9llera, Sund. Steti Bnt. Zeii, 1877, p 179, Christ Hor. But. 
800, Boss xti,, p], 6, f. to* 
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Ajrotiu ignipefa, Oberth, Et. Knt, |,p. 45, pi, 4, f, 4 (1876). 

Bpfflotis wululans, Moor© A* M. N, EL. (5) 1, p. 233 ; id. 2nd YatX’ftnd 
MiHwion^ pl* 1^^ 

AgrottH obscuiior, Stand. Eut, Zeit 1889, p. 27, 

„ canthda, Stand. Stott. Ent. Zoil 1889, p. 27. 

„ • obumbrata, Stand. Siatt. Ent. Zeit 1889^ p. 28. 

Aujkru ; Syria ; W. TcnfcrmN ; E. Tokkiistan ;S. AFcauNiSTAJi; 


SCINOK, KAUAcni, 

Genus Ricuta. Tgpe. 

Hirkia. Gtote, ("an. Ent. xix., p. 44 (l8B7).. chortalin. 


Proboscis Inlly dovolopnd ; palpi oblique, the 2nd joint fringed with hair in 
front, the 3rd moderate : frons smoo*h, ©yen large, rounded, antenna^ of male 
minutoly serrate and faaoif’ulato, head and thorax clothed with hair and soaloa, 
tho proihorax with sharp ridge-hke crest, the motathorax with slight crest, tibia* 
strongly spLued ; abdomen smoothly scaled. Forewing with veins 3 and 5 from 
near angle of cell; (i from upper angle ; 9 from 10 anastomosing with 8 to 
form the arcole; 4 from cell, Hmdwing with veins 3*4 from angle of 
coll; 5 obsolescent from middle of discocellulars ; 0*7 shortly stalked or from 
angle. 

A. HindM*ing uniformly suffused with fuscous 

a. Forewing with tho sublorminal lino almost straight, curriplma, 

b. Forewing with the subterminal line cxcurved 

below costa and at middle. xcAliodta. 

B. Hindwing oohreoua, tinged with fuscous towards tormon. ^fuaciaifptUUi, 

1637. Richia cuhviplf.na. 

1637a. UicHiA XKflTiODF.8,Hmp8n.Oal. Liep.Phal. B. M. IV ; p. 596, pi 70, 



.14(1903), 

Head and thorax pale rufous, tho scales tipped with grey ; palpi dark rufous, 

paler at tips; 
abdomen ochre- 
on», dorsally 
tinged with 
fuscous, the 
anal tuft ful- 

Richia curviplma. ^ V o u s yellow. 

Forewing ochroous with a violaceous ting© end irrorated with rufous ; a rufous 
subbasal line from costa to submedian fold ; an oblique antemedial line, sUgfatty 
incurved to costa and exourved above inner margin ; claviform defined by 
rufous above and at extremity ; orbicular and reniform large, defined by rufous, 
the former elliptical, the cell before and between them suffused with rdfoua 
waved medial shade from lower angle of cell to inner margin; a waved poetmedial 
line exotirved below costa, incurved in disoal and snbmedian folds $ the sii|be 
terminal line broadly defined by rufous on Inner side and slightly on oniefi 
exeurved below oosta and at middle; a fine waved terminal line. 
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oohreous, Ruffuiied with fusoouR ; Iho underfide oclireoua, the oostal and terminal 
aneas irrorated with brown^ a dark postmedial lino, 

HabUaL-^Kkmvim, Goorais Valley, hxp. mill, 
ir>B7b. HtcHf A FDRciRKiNATA, Hmpsn. Oat, Lop. Phal. B, M. IV, p, 597, pi, 76, 
f. 15 (190:0 

9. Head and thorax pal© rufoua mixed with ochrecua ; palpi darker mfonii 
except at tips ; abdomen ocbreous, the ventral Huifac© iirgcd with rufontt, 
Porewiiig pale ochroous suffuRed with rufoiiR ; traces of a whitish subbawil line 
from costa to aubmedian fold ; an oblique whitish antomedtal line with brownish 
lino on its inner sid^ ; orbicular and roniform deBned by fine whitish lines, the 
former oblique elliptical, the latter with blackish marks in its upper and lower 
extremities ; postmedial line whitish, defined by a fine brown line on inner side 
and stro i;j jr lin j on oub^r ; siibterminal lino whitish, defined by brown suffusion 
on its inner side, angled outw'ards at vein 7 and excurved at middle ; a terminal 
series of small brown lunnles, Hindviing and undorsideB eohreoua yellow, 
HahitaL—KAfiBmR, Goorais Valley. Exp, 42 mill. 

Genus PaKAXKStia. Type, 

Paraxef^lia, Hmpsn. Cat. Lep. Phal. B. M, IV., p.COl (190S), ftavicaudata. 
Proboscis fully developed; palpi with the 2ud joint upturned, reaching vertex 



Paraxentia flatimuAata, $ 


of head, fringed with hair in front, and behind at ba«©, the 3rd joint long, 
naked, porreot, frous smooth ; eyes large, overhung by long cilia ; antennw 
of mab ciliated ; head and thora< clothed with long hair, without oresls; 
fore tiblte without spines; mid and hind tibim strongly spined ! abdomen dorsally 
olothod with long hair at base, the olaspers of male large. Forewtng with the 
apet somewhat produced, the lermeu creiiulate ; veins S and 5 from near angle 
of cell; 6 from upper angle ; 9 from 10 anastomosing with 6 to form the 
aroob ; H from oell. Hind wing with the cilia crenulate; veins 3*4 from ingle 
of eoU I ^ obsolescent from miudle of discocelittlars; 6*7 from upper angle. 


1670. PAHAXKSrtA FLAVtCAUDATA. 

^Genus Mttqtiika. Type. 

yylAinWO, Ochs. Schmeti. Bur., iv., p, 70 (1816) non descr,; 

Trait, Bohmett. Bur., v. (1), p. 77 ... 


OrikoAa, l^chmett. Bur., iv., p. 79 (1816),^on descr, \ 

Trait, S<ihm»;U, Bur., v.,|l)p. 2^0(1025) easdmamla. 

0W»(iW»,O«to.8o 

■'' V " nOrieoia. 
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ShmgotM, Boisd. Itid. Melh., p. 144 (I84ft) .. a«eU>»dlm. 

.1 mmoeoma. Led. Noct. Knr., p. U7 (1857). cttcimaeula. 

Piimuhglara, Orote, Oaii. viii., p. 18 (1876).. twduta. 


Proboscie fnlly developed ; palpi obliquely upturned end fringed with long 



Myfkimna indiaita, ^ 

hair in front; frons smooth; eyes largo, rounded ; antennto of male 
typically ciliated ; head and thorax clothed with rough hair only ; fore 
tibiie fringed with hair ; mid and hind tibicc spinod. Forewing with veins u 
and 5 from near angle of coll ; 0 from upper angle ; 9 from 10 anastomosing 
with 8 to form the areolo ; 11 from coll. Hindwing with the ternien crenulate 
and slightly excised at discal fold ; veins iH from angle of cell; H obsolescent 
from middle of discocellulars ; G*7 shorily stalked. 

1069. Mythimna INDIANA, Oucn, Noct. i,p. 302 (1802), 

Tiracola violacea, Butl, 111. Hot. B. M., vii., p, 54., pi. 127, f. 5 (1889). 

Genus Tiucheukois. Type, 

Trhhmrois^ Htnpan. A. M. N. H. (7), xv, p. 451 (19o5) . myromprea. 

Proboscis fully developed ; palpi upturned, fringed with hair in front ; frons 
obliquely rounded ; eyes large, round, hairy ; head and thorax clothed with 
hair only and without distinct crests ; mid and hind tibiae spined, abdomen 
with some rough hair at base. Forewing with veins 3 and 5 from near angle 
of cell ; 6 from upper angle ; 9 from 10 anastomosing with 8 to form the 
areole ; 11 from cell, Hindwing with veins 3‘4 from angle of cell ; 6 obsoles¬ 
cent from middle of discocellulars ; 6*7 shortly stalked ; 8 anastomosing with 
the cell near base only, 

1680. TuiClIEOnOlS NIClBOCUrEKA. 



Trlchcurois nigrocuprea, $ 1. 

Genus Ni dbois. Tyf}e. 

Nmrm, Hmpsn. Oat. Lep. Fhal B. M. J V., p. 610 (1908) ... fdgnniridis, 

Probottcis fully developed ; palpi upturned, not reaching vertex of head and 
clothed with rough hair; frons obliquely rounded, with slight roughened 
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prominenco at extremity ; oyea large, ronnded ; antenns) of male ciliated ; head 
and thorax clothed with scalea mixed with a few haira, the metaihorax with 
distinct crest; fore tibieo fringed with hair ; mid and hind tibiae with a few 
spines ; abdomen clothed with rough hair and with lateral tufts towards 
extremity. Forewing with veins 8 and 5 from near angle of coll ; B from upper 
angle ; 0 from 10 anastomosing with 8 to form the aw^ole ; 11 from oell. 
Hindwing with veins 3 4 from angle of cell; 5 obsolescent from l)elow angle of 
discocellulars ; 6*7 shortly stalked. 

A, Porewing silvery white thickly irrorated with bronze 


green, the terminal area brown ..... nigrot'iridis. 

B. Forewiug sap-green suffused with black and marked 

with pale-brown.. ....... a (rovirem. 

0. Forewing black-brown.... renalba. 

1667. Neuroir NiGRoviuims, 

1666. NErTRors atrovirrns. 

1668. Neurois renalra. 

Genus EnuoiB Tgpe. 

Eurois, Hiibn. Verz., p. 217 fl 827) .... prasina, 

Apleeta, Guon. Ann. 8oo. Ent. Fr. vii., p. 217 (1845).. pragma, 

Matuta, Grote, Can. Ent. vi., p. 116 (1874) ..... tenehriftra, 

Adelphagroth^ Smith, Boll. U. S. Kat. Mus. 38, p. 38 (1890) sMaris. 


Proboscis fully developed; palpi upturned, the 2nd joint broadly fringed 
with hair in front, the 3rd short, porrect, with some hair in front; eyes largo 
rounded ; frons smooth ; aniennie of male typically ciliated ; head and thorax 
clothed with hair and scales and with spreading crests on pro-and meta-tborax ; 
fore tibi® fringed with hair ; mid and hind tibim spined. Forowing rather 
broad, the apex rectangular ; veins 3 and 5 from near angle of cell; 6 from 
upper angle ; 9 from 10 anastomosing with 8 to form the areole ; 11 from cell. 
Hindwing with veins 3*4 from angle of cell; 5 Obsolescent from middle of 
disoocellulars ; 6*7 from upper angle. 



1786. EtfROtR VIBEN8. 


Euroh rims. ^ |. 

Genus Epxi:;RciTif 

EpOseta, HUbn. Verz., p. 220 (1827) ...... 

Hup. Cat. Meih., p. 145 (IB44) aeo Syria Lam. Moll. 


4H 




Type. 

Unogrisea, 

linoyrissiili. 
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Pi*obo8ciB fully developed; pftlpi wtU the 2iid joint oblique, moderately 
Bcaled in front and with Rlighl poiniud tuft at extremitv, the Srd joint long 
naked, and porroet; frons smooth, with ridges of scales above and between 
ankenniu ; eyes large, rounded ; antennso of male ciliated ; head and thorax 

clothed with scalefi, prothorax with spreading crest, a double dorsal ih’gt*like 

crest; mid and hind tibimspined ; abdomen doraally flattened. Forewing nar- 
row, the apex rectangular ; veins 3 and B from near angle of cell; from upper 
angle; 9 from iO armstomosing with 8 to form tho areole ; 11 from coll. Hind- 
wing with veins 3*4 from angle of cell; 5 obsolescent from the middle of discocel- 
lulars ; ii*7 from upper augl'^; 8 anastomosing with the cell near base only. 
1652. Epilecta aociiutek. 

EpiUcta accipiter, $ {. 


(ienuR THiPnAi,NA. Type, 

Triphima, Hiibn, Verz., p. 221 (1827) ............. * . fnferjeota* 

Larnpra, UUbn, Vorz., p. 221 (1827).... Jimtria^ 

Euechem, Hiibn. Vorz., p. 221 (1827) ..... janthina. 


AbagroUi, Smith. Bull. U. S. Kat. Mui. 88, p. 4 (1890). erratiea. 

Proboscis fully developed ; palpi oblique, the 2nd joint fringed with long 
hair producf'd to a point at extremity, the 8rd joint short, porrect, and slightly 
fringed with hair below ; frons smooth ; eyes large, rounded ; head and thorax 
dothedvith hair and scales, the pro-and xneta-thorax with slight spreading 
crests ; antoimie of male typically ciliated ; tibisD fringed with hair, the mid 
and bind tibim spined ; abdomen dorsaliy flattened and fringed with hair at 

sides. Forewing with the margins subparallol, the apex rounded ; Veins fland 
5 from close to angle of coll; 0 from upper angle ; 9 from 10 anastomosing 
with 8 to form the areole ; 11 from cell. Hindwing with veins 8*4 from apgle 
of cell ; 5 obsolescent from middle of disoocellulars; 6’7 from upper angle; 
8 anastomosing with the cell near base only, 

1662. TnU*H;1CNA SEAHUEUBIDA, 

Genus PBOTAOttOTis. 

Type. 

Prqtagrotu, lintipsu. Cat. Lep. Thai. B. M ,1V, p. 66& (1908),. viraUa, 
Proboscis fully developed ; palpi with the 2nd joint oblique and moderately 
fringed with hair, the 3rd porrect; frons smooth; eyes large, rounded ; antenniB 
of male with long bristles and cilia in Indian species ; head ahd thot ax; clothed 
with hair only and without crests; fore iibim frmgcd with hair; mid 
without spines; hind tibiss vritb one between madiiiil ai4 terminal epw 
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Hbdomon with som© rough hair at base of doraom. Forowiug luoderMely broiid^ 
the apex not produced ; veitia 3 and f) from near angle of cell; 6 from uppef 
angle; 9 from 10 anastomoaing with8 to form the areolo ; 11 from cell. 
Hindwirg with veins 3*4 from angle of cell; 6 obfioloscent from middle of 
disoooellulara; f> 7 shortly stalked or from coll; 8 anastomosing with the cell 
near base only, 

1599. PttOTAGKOTlB CUPREA. 



Protagrodu tupTHa, ^ ^ . 


(7o 6e continued.) 
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FURTHER NOTES ON THE BUTTERFLIES 
OF THE LUCKNOW DISTRICT. 

By G. W. V. m llHE-PHiLirE. 

In 1902, after some throe years and a half of collecting and observation in 
the district, I compiled a local list, which appeared in Vol. XIV. (pp. 481 et 
mq.) of the Journal of the Society. A transfer from LuoknoW* put an end, 
for the time being, to butterfly work there ; but the chances of service look 
mo back for some months in 1903-04, and gave me a few further opportunities 
of adding to my collection of tho district Lepidoptcra, Pressure of official 
work limited those opportunities to occasional oxcursions in the near neigh¬ 
bourhood i but I was able to add a few new' names to my local list and to make 
some additional notes. These I give as a supplement to the original article. 

Furlough home has been answerable for the delay^in writing them. 

NYMPH ALIDv^l. 

SaTYUIN/K. 

8. Mvcalksis MiiAHius—Fabi*. This Hpecies wan even more common 
during tho rains of 1903 than I had ever known it before ; but continued 
very local. Curiously, spots I had known as certain finds in previous years 
were now absolutely blank ; while in others T had more than once previously 
unsuccessfully searched, a specimen or two could invariably be routed out, 

Nymi‘ualinvi:. 

2(1. JuNONiA ATiiiTBS—Liun. I took two or throe of this species in Lucknow 
in July and August 1903, and it can now be given a place in the local list with 
certainty, 

23 {a). NKrris kukymkne—B utler. 1 had an opportunity of examining a 
Neptis taken in Lucknow in September or Ook>ber 1902, which was of this 
species. Its occurrence in tho district is justified by its distribution, but it is 
probably very rare. 

32 (a). luAO'JA MAECENAS—Fftbr. 

One male was taken in March. It is a much smaller insect than usual (being 
barely 1 *2 inches in expanse) and the brilliant metallic scales so distinctive of 
the species are very few and scattered. It is thus, in appearance, somewhat 
different from others of the species (mostly from tho Himalayas) in my collec¬ 
tion ; but a careful examination removes all doubt of its identity. It is appa¬ 
rently very rare in the district; and. like many other Lyconidea, probably 
appears only as a spring brood. 

55. APHNiRtrs ELTMA—Mooro. 

61. RapaIiA MEiiAMPUiB—Oram. I found considerable numbers of these 
species in May and early June, attracted by the scented flowers of a 
slcwjjri, a somewhat uncommon tree in the Lucknow District. Elsewhere they 
were as rarely met with as ever. Males predominated, and all the insects Were 
dead and badly broken—being apparently the survivors of the spring broods. 
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PAPILIONED.E. 

PrKRiNA:. 

74. AnnAH PAUHNA—Oram. Another Bpocimen—a male—of this rare 
species was taken in the Socnuderabagh gardens in September. 

74 (a). Api»ia8 hippoiues—-M oore. New to the Lucknow list, it is rare, only 
a single female—taken in September'—being recorded in four years. 

78(a). Leitosia xiPUiA—Fabr.—Taken for the first time in August I90i5 
at the height of the rains. It is apparently not very rare, but is extremely 
local, which probably accounts for an earlier capture not having been recorded. 
All 1 took wore found in a very limited piece of damp, heavily overgrown 
ground, in a corner of the Seounderabagh gardens. The species was only on the 
wing a very short lime—about a fortnight—and then disappeared altogether. 

Pauiuonin.'E. 

79. Papiuio AitisTonooiU.n—-Fabr. I discovered numbers of eggs, larvaj in 
all stages of growth and pupai, of this common papilio on various kinds of 
Armolochia throughout July, August and September. Owing to frequent 
absences from Lucknow 1 was unfortunately unable to carry out any systematic 
course of breeding; it should not, however, be diflicult to work out the life his¬ 
tory of the species. 

83. pAPiUi^ NOMIUH—Esper. 1 saw or took quite a number of these insects in 
July and August. Though m^ver common, it may be cousidored regular, and 
my original note on the species thus needs some modification so far as its occur¬ 
rence in the Lucknow District is concerned. 

HKHPEUID^. 

84. Badamia nxcLAMATto^Jis—Fabr. I found the eggs and larvfo of this 
species on the Bignonia gracilu, and the imago could generally be found round 
the plants. For reasons already given, I w as, much to my regret, not able to 
do any breeding. 

92. Udaspes FOiiUS—Oram. I took one more specimen in September. It 
is a rare insect in the district, 

I have also to add three new Hkippers ** to the Lucknow list. All are 
apparently rare, as only single specimens of each were taken in four years. 

94. 8abakge«a uasahara-—M oore, One taken in October. 

95. Padraona aoiA—‘Moore. A single male in September 1903. On getting 
the new species, 1 captured and examined all others of the genus 1 saw, in the 
hope of finding some more of P. gola ; but I never again took anything but 
P. data, 

96. Parnaba KUMARA— Moore (?). This was the only Pamara I ever took 
in Lucknow, and 1 hare not been Able to ola8S|j|y it to my sai^faoiion. It does 
not f ully i^ee with any of those described by Watson in his ** Hesperidu) 
Indieos/*; nor could 1 identify it with any of the species represented in the 
t^alputta Museuih soBeoUon. The discal series of spots on the forewing are 
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arranged exactl)^ an in P, colam, Moore, but it lacka the spot imide the cell; 
the upper aide of the hindwing ia alee unxnatkv^d, Xt appears irore nearly 
allied to t\ tcumara, Moore (which I have doubtfully named it), but differs 
from Watsou*8 description of the species in having three distinct discal spots 
on the underside of the hindwiug, one just beyond the coll, and the other 
two between the first and second and second and third median ncrvnles. The 
specimen was a male taken in September. 
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AN APPEAL FOR LIZARDS 

By 

F. Giradow, 

it wu« pointeti out to me latfly that the Society^s oollootion oi‘ 
lizards is pinall and dwindliu^. In fiiol-, lizards do not keep for over, 
(witness one I was expected to name, DghI) and unless new specimens 
are sent in, a museum soon begins to deteriorate. Below will be found 
a catalogue of our oolleution, followed by a list of desiderata, it will 
l>e observed, by those gifted with sufficient perspicuity, that the latter 
list is the longer of the two, 1. therefore, venture to ask the cliarituble 
and benevolent in all parts of India to collect and forward lizards of all 
kinds except those known to bo very common. Persons who may not 
have bean born lizard-catchers may feel diffident of success, but they 
have only to try and see that there is interest ami some fun in this 
mild form of shikar. Lizards are not all taken with the same bait. A 
charge of small shot, a smart terrier, a fishing rod with a running noose 
at the end. will take the lizard if he will not take them. They may 
be oaught by band, chased with a stick in the hot weather (Professor 
Mugwump’s euro for obesity), or dug out of the ground. The latter 
method is excellent in sandy country ; the burrows are not deep (except 
some of the Agamidoe). and if a twig is inserted in advance^ the hole is 
not obliterated by fallen sand. Fingers should not be stuck up these 
holes^ for they sometimes contain venomous snakes. It is rather fun 
seeing half a dozen native boys trying to catch » lively Eremias or 
Cui^tes. Many kinds live under dead bark or stones and are easily 
oaught. Above all, do not flurry the CLameleons. A Chameleon can 
move his legs at the rate of one every 5 seconds, hut he regards it as 
most indeoent and undignified if he has to take more than a step every 
25 seconds. So spare his feelings* He will open his mouth, but you 
can put your finger in and he w*Jl merely wonder when you are going 
to take it out again. 

When the lizards liave been oaught, they may cither be forwarded 
alive to the Honor»iry Secretary of our Sx^oiety or Killed by drowning, 
yrhm after a small inci:4on lengthways hug bean mode in the abdomen, 
they should be placed in some weak spirit and vaterj, and forwarded 
by pogti 
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CATALOGUE OF LIZARDS 

in the collection of the Bomhai/ Natural History Society, 


2iith May iy()5. 


§ 

Uh •-< 
(3ja 

ax U) 

1^ 

hclentitle name. 

i 

«o 

& 06* 
II 

'A 

liOealtty. 

H 

Cfoitodilua paluatria. . 

5 

ToJal Lake, Bombay. 

59 

Cjymiiv)<iactylu8 tleccaneusia 

2 

7 

«() 

1 ) 0 . albofaaciafcus . 

3 

7 

a") 

Hemiciaotylaa freiifctus . 

1 

/ 

HO 

Do. Rleatiovli . 

12 

Campbollpore. 

89 

Do. inaciilatUH ... 

H 

SalHotfce. 

IH) 

Do. triedrua . . 

2 

/ 

n 

Do. loacheuaulUi . 

2 

Khaiidefih. 

94 

Do, coctaoi . 

1 

Bombay. 

100 

TeratolojDa faKoialti. . 

(iocko verticilltttuH.^ 

} 

liadag. 

107 

2 

Burma and dft?a. 

JIO 

i*bychozooa homalocephali.tu .: 

1 

? 

113 

biubleplmriB taarcl>vickil 

1 

? 

il3 

Do. macalariuft 

i) 

Ghauts. 

114 

Draco maculatiia 

H 

Uurma. 

116 

Do. hlanfordii . 

4 

Do. 

no 

Do. daawumicri. 

2 

? 

U8 

.Sitana fiuQtlcerkiua. . 

*i 

LauowlL W, Ghats. 

133 

Oophotis coylauica. 


1 

13» 

Ooratophora Ktodclurtil . 

5 

■/ 

124 

Do. tennentii . 

2 

Ceylon. 

130 

Dyrloce))hala8 Hcutatus 

1 

7 

1.12 

A-oanthosanra orncigera . . 

J 

f 

107 

Do. tri«^ariunta. 

1 

7 

141 

Saloa aniimallayana ... . 

4 

/ 

146 

Oaloto.4 voraicolor. . 

i 

Bombay, 

151 

Do. nemoricola. 

1 1 

Ooonoor. 

154 

Do. ophiomachus . 

3 1 

Ceylon, 

155 

Do. ui^rllabrla. 

4 

1 

150 

Do. lisoeplialua. 

1 

f 

167 

Do. rouxii . .; 

2 

7 

160 

Ohamaia doraalis ... . 

A 

Coonoor and Ban¬ 
galore. 

162 

Do, ornata . 

2 

'1 

105 i 

Agama tubcifctilata. 

H 

Simla. 

171 1 

Do. nupta ... . 

1 

iT'ort Bandeman. 

173 

Liotephit boUlana ... ... ... . 

4 

Burma. 

180 

Uromasti hardwlckli . 

1 

Kbaragora. 

IBl 

lOphisatiruH t^raollis.*. 

1 

? 

183 

[Varanna griaeua . 

2 

Surat* • 

184 

Do. loongalonaifi 

8 

t 

186 

Do. dnmerilii. 

3 

1 

190 

laatbodaotyluB cantoris. 

4 

ICaraohL 

191 

Do. microphoHii . 

3 

Kutefa. 

193 

lOabrita leschcnaultii . 

3 

Campbftllpore. 

800 

KrcmiaB velox ... ... ... ... 

1 

7 

805 

Mabuia liMmilU ... ... 

4 

Punjab. 
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ll 

aja 

If 

Bclcntifto DAtno. 

t 

li 

t.ocAUty. 


Mabnla oarlnata «.* 





J 

r 


Do* multifasciata 

... 


... 

«•« 

1 

Ceylon. 


Lygosoma punotatnm 




••to 

i 

r 


Do« guontbexi 


«.* 


• S» 

1 

fndore. 


Do. Uneatam... 



... 


1 

Bombay. 


Enmeoes taeniolatns 

«•# 

«4. 



a 

Pan jab. 


Opbiomorns tridactyluA 

••• 

... 



a 

Sind. 


Ohaloldes ooellaiUB 


... 



1 1 

1 ^ 


Ohamaeloon oalcoratus 


... 



2 

Sarat and Bombay. 


LIST OP WANTS. 


a 

£ 

as 


£ 


Sclentlflo Bamv. 


Habitat. 


•I 

•* 

48 

50 

51 

53 

54 

56 

57 

58 
61 
03 
68 
64 

67 
6H 

68 
71 
76 
SO 
81 
88 

««« 

101 

ioa 

108 

m 

111 

ii7 


Oavlalis gangetiouB««. 
OrocodiluB poroBiif ... 
dtenodactyluB orlantalia 
Alfophylftx tuberonlatuB 


Do. 

soaber 

Do. 

kaohhensis 

Do. 

lawderanns 

Do. 

nebulosns ••• 

Do. 

Do. 

ieyimronsis 

oldliaml 

Do. 

triedros ... 

Do. 

fronatns «». 

Do, 

khasiensis... 

Do. 

variegattis... 

Do 

fasoiolatttB 


A oruyallB 

Gonatodes indictia and otherfi 
Do. znyaorontii 
Do. littoralis 
Calodao^ylua attreua... 
Ptyodaotyltts bomoUplt •• 
Hemldaotylas Yarlous 
Gehyra mntilat* 
LapidodaclyluB rarfona ... 
Hoplodaety)tt« anamallanals 
Gaoka utontpr «•« 

Do. monarehuB ««• ... 

,]phelBnmaandlai]aaQeiK0e 
Dfaeo iaanlopteris 






«■*'. «« 


Ittdns^ Gangeiit, &o. 

East Coast. 

Sind. 

3aluohiBtan9 Sind. 

Salt lianffc. 

Sind Crock»). 

Ootohy Sind (iBooks}. 
KaniHOQ, 

S. India. Foreiita. 

Jeypnr. High Wooda. 

S. Knoara. 

Ceylon, 

Do. 

Khania HiUt. 

Moalmein« 

W, Himalayas, Suhatho. 
Balnohistan. 

Wynoiid. 

Mysore. 

Malabar. 

TIrnpati Hills* Barlnes. 
Sind Bills. 

All {Nurts. 

Oeylon, Burma. 

Burma* Ceylon, S, India. 
B«Indl^ 

Burmk, Ahdamatis» 
Oeylon, Malaysia* 
Andamans. 

Tenasserinii Slam. 


a jmMii speolmeas isquireo aMih M be kepi m «(iints.«-lioit at^cs. 
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’ fi 

Is 

aaj 

II 

Scientific name. 

Habitat, 

119 

Otocryptis bivittata... 





Oeylon. 

lao 

Do. beddomoi... 

••• 


• •• 

... 

Tinnevelly. Grass, 4,300 ft. 

121 

PtyotoleemuB j^ularis 

... 


... 

.. 

Assam, Badiya. 

125 

Ceratophora HBpcra... 

... 



• a* 

Ceylon. 

127 

GonidoephnlQH hubcriatatus 

... 

... 


Andamans and Nicobars, 

129 

Do. bellll... 

... 

... 

... 

... 

Beni^al. 

180 

Do. t^randis 

... 


... 

... 

Pegu ? Malaysia. 

181 

Acanthosaura armata 

«•. 

• •• 



Malaysia, Siam. 

.183 

Do. 1 am ni don tat ft 

••• 


... 

Pegn, Tonasserim. 

184 

Do. minor 

... 

• • • 


... 

Hikbim and Khasi HilD, 

180 

Do. major 


••• 


... 

Butlej Valley. 

138 

Japalura varu'gata ... 




... 

Bikhim, E. Bengal. 

139 

bo. idauidoratvlA 




... 

Kbaai Hills. 

140 

Balea horsfieldli 

... 


... 


S. India. 

- - - 

CttloteB various 




... 

AH parts. 

161 

Charaiia lilanfordinna 


... 


... 

B. W. Bengal. High Rocks. 


A^ama various 




• •• 

Himalayas. Deserts, Roisks, 

••• 

Phrynoncphalaa various 




... 

Persia to Indus. 

•183 

Varanus flavtisoons 

••• 

... 


... 

N. India, Burma, 

*185 

Do. nebulosuB... 




... 

Bengal, Burma, 

*187 

Df». Salvator 

••• 




Bengal, Burma, Ceylon. 

188 

Taohydromns RcxlineatuK... 



... 

Assam, Burma. 

198 

OftbritH jerdonii 


... 

• • ♦ 

... 

Godavari Valley, 


OphiopH various 

... 



... 

All parts. 

198 

illromias p;attu1ata ... 



«>« 

... 

Bind. 

199 

Do. brevi rest rift 

... 


• •• 

... 

Gulf, Punjab, 

201 

Do. fasclata 

••• 

••• 


... 

Persia, BaJuchiatan. 


Mabuia various (brahminy lizards) 



All parts. 

• «. 

Lyjtosonm various ... 

.•» 




Do. 

240 

Ableohavus brandtii... 


... 



Punjab, Kind, Baluchistan. 

247 

bo. 

» « • 



... 

Cutch, Sind. 


Ristolla various 



• r# 

... 

Hills, B India. 

252 , 

Tropidopliorus berdmorii 

• •• 



... 

Pegu, Tenasserim, 

254 

Eumoccs scutatus ... 




... 

Sind, Outeb, 

256 

Do. schnoidori 




... 

Baluchistan. 

257 

Do. blytbianua 



••• 

»». 

Amritsar. 

258 

Bcinctis arenariuH ... 





'^ind. 

260 

Ophiomorus blanfordli 



• • • 

••• 

Bainohistnn, Persian Coast, 

262 

Chalcldes pentadactylos 




... 

Sandy iMinks of Kuddle. 

363 

Sepophis piinctatus 



#• 


Golconda H., Gorge H. 

204 

Chttlcidoscps thwaitesii 


... 

«•« 


Ceylon. 

••• 

Aoontias various 





Do. 

269 

Dlbamus noviB-guinesa 

... 

... 



Nicobars. 


* Small BjKJcimemj required which oau be kept in epirlts.—Hon. Seoe. 
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A XKW MOUSE.IIAliE OF THE GEXUS OCUOTONA, 

Ah the result of *• i\ large and valuable series of Ochofona from Kashmir, 
.recently sent home by Colonel A, E. Ward/* Mr, J, Lewis Konhote was induced 

to take up and study the whole genus, so far as the J’alaarctic Begion is 
concerned/’ and the results are published in the P. Z. 8* 1904, Vol. II., p, 205, 
including the description of a new species collected by Colonel Ward. 

For the convenience of Members we quote below the full description of this 
new species, of whi<5h Colonel Ward has contributed several specimens to our 
collootion. 

OoHoTosA Waudi, Bouhote. 

Ckholona tranii , Bonhote, Abstr. P. Z. 8. 1904, No. 10, p. 13, Nov. 22. 

In the summer pelage, worn from June to September, the whole of the 
head, shoulders, and foro-part of the body (excepting a small patch behind 
the ears, which is white) is bright chestnut (cinamon-rufous, Bid gw.), becoming 
moi'c viaaceous on ih<| throat. The remainder of the upper parts is dark 
greyish rufous, each hair being black at its base with a light sub-terminal annula- 
tion, the tips being either dark or rufous. This latter colour encroaches greatly 
on tho light portion often to its total exclusion, e.speciully on the sides of the 
body. Tho underparts art^ white lightly washed with pale buff. The feet arc 
of the same <5olour. Ears moderate in swo, very scantily clothed with hair. 

In the winter pelage this animal is of a uniform dark iron-grey nil over, 
with the exception of the light patches behind tho ear, which are white as in 
summer. Underparts dull white. Slight traces of rufous aro generally to 
l>c found at the base of the shoulders, ou the crown of the head, and along 
iiho flanks. Tho young resemble the adults in winter, but are slightly browner 
in general colour and have the rufous on tho head and shoulderB more marked. 

Tho akull is voiy similar to that of tho type of 0. ropiei, as figured in the 
original description, and does not show any great features of note. The com- 
Lined foramen, while having the narrow anterior third and the slight constriction 
typical of the rufesem^ ^oup, shows a tendency for the constriction to become 
loss marked, but it can nevertheless bo clearly made out in every example^ 

Dimemmis of typo in flesh. Head and body 187 mm. j hind foot 25 ; oar 22*6. 

Greatest length 44 mm.; basal length 87 ; palatal length 17 ; length 
of foramen 12 ; Zygomatic breadth 21 ; interorbital breadth 5 ; breadth of 
brain'*case 17 ; length of molar series 9. 

HaUtat —Talien, Ifashrair, 11,000 feet. 

Type (in Coll. Brit. Mus.)^ A. E. W, No. 56. Ad. 

Collected on the 8th August, 1903. 

In external appearance thin apeoiea moat n^rly reaemWea 0, rpyM; the 
latter, however, is much darker and lacks the conspicuous white patches behind 
, the ears, 

{From tha Froemlinga o/the Zoologiaai Sot^ty of London, 1904, Vol, 11 „ Port 11.) 
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(From the Procmlinge of (he Zoological Society of Lmidon, 

1906, Vol. /, Part 1) 

DESCRIPTIONS OF THREE NEW SPECIES OF BIRDS OBTAINED 
DU KINO THE RECENT EXPEDITION TO LHASSA BY 
HENRY E. DRESSER, M.B.O.U., F.Z,S. 

{Received January 17,1906.] 

(Platks IV and V.) 

Col. Waddell^ C.B., who has recently returned from India, having been one 
of the officers on the Tibet Expedition, when there made a collection of birds^ 
most of which, he tella me, he was able to identify by my Manual of Paliearctic 
Birds*’, Some, however, he failed to recognize, and these he kept by him, and 
has sent them on to me for identification, requesting me to desciibo any that 
are new. The rest, however, were with his baggage, and were unfortunately 
lost on the return march from Lhassa. 

Amongst the birds which wore fortunately saved I find the following to be 
undeaoribed, viz, :— 

Baijax WADDEU.t. sp. n. (Plate IV.) 

Adult male, (Tsangpo Valley, Tibet, 26th September 1904).—Upper parts 
dull ashy grey, each feather with a broad oentral blackish stripe, the rump 
slightly less striped than the rest of the upper parts ; wing blackish brown, 
most of the feathers externally margined with ashy grey ; tail blackish brown, 
much graduated ; under parts similar to the upper parts, but somewhat paler 
and more narrowly striped ; bill and legs plumbeous, iris dull orange. Total 
length about 12*60 inches, culmen 1*40, wing frlO, tail 0*60, tarsus 1*70, 

The nearest ally to this species appears to be Babax ImceoUiius, from which^ 
however, it differs considerably, being larger (wing 5*10 against 3‘76, tail 6*50 
against 5*0), and, as will be seen by the abovo deBoriptioi),it differs considerably 
both in colour and markings. It is, Col. Waddell says, “ called by the Tibetans 
* Tefi^Teh* in imitation of its call. It frequents poplar and older thickets 
remote from villages. It was gregarious, gomg about in parties of B to 10 indi¬ 
viduals, but was not so active and secretive in its movements as the Garrulax,. 
alongside of which it was met with.*' 

Garrulax TIBETAKITS, 8p. n. (Plate V, Fig. 2.) 

Adult male, (Tsangpo Valley, Tibet, 25th September 1904).—Upper parts 
dark brown with a tinge of olivaceous, the crown slightly darker ; lores and a 
patch through the eye with the ear-coverts blackish chocolate ; quUls 
blackish, externally margined with slate or dark lavender-grey ; wing-coverts 
like the back ; tail graduated, blackish brown broadly tipped with white; 

♦ ThSM Plates have not been reproduced bat will be found in the Procoodings of the 
ZooVs^Cftl Society of London, VoL I ^ Part 1,1906. 
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underparts rather paler than the upper parts ; a broad white stripe below 
the eye, and a few white feathers above the eye indicating a stripe ; under tail* 
coverts and lower flanks chestnut-red. Bill and logs dark plumbeous, iris 
dull crimson. Total length about 10*50 inches, culmen 0*90, wing 4*50, tail 
6*40, tarsus 1*60. 

From its nearest ally Garula sawnio, this species differs in having the upper 
parts much darker and more uniform in colour, the crown not chestnut-brown, 
the under parts darker, without any white or ochrnceous on the belly, and in 
the tail having a broad white terminal band. Colonel Waddell informs me 
that it is called by the Tibetans * Jomo* or the Lady ; it is found in the 
same poplar and older thickets as the Bahax^ but also comes up quite close to 
the villages. It has the characteristic habits of a Babbler in a marked degree, 
roves about in partiiss of eight or more individuals, chatters more noisily 
uttering its fluty call of WhoMiee, Whoh-hetf is always on the move, scamper¬ 
ing along the branches, is very secretive seldom showing itself and flying very 
Jow across a oloarauce to the next cover.” 

Lanius lama, sp. n, (Plate V, Fig. 1.) 

A(Ult Male. (Tsangpo Valley, Tibet, Beptombor 1904.) Hoad, nape, and 
upper parts generally dark plumbeous much as in Lanim alyeriefms, a narrow 
line across the forehead, the lores, and a broad hand through and behind 
the eye deep black ; lower rump and upper tail-coverts rufous ; wings black 
the iimor secondaries and larger wing-covorta narrowly margined with dull 
white^ tail uniform blackish brown, rather pale at the extreme tip ; under 
parts white, the breast, flanks, and under tail-coverts washed with rufous fawn. 
Total length about 10*10 inches, culmen 0*83, wing 4*20, tail 5*0, tarsus 1“12. 

Lanim schach appears to be the nearest ally to the present species, but the 
latter has only a narrow black lino across the forehead, the upper parte are 
much darker, it has no rufous on the back or scapulara, but only on the lower 
rump and upper tail^^ovorts, and has no trace of a white alar speouluiu. 

The other birds sent are Pica hoitanmm, Turtur orimtalk, Ctoeorj/s slicsif, 
a young Lark which 1 cannot separate from Alauda tirvemh and Purm einereu 0 , 
which however, has a slightly larger bill and longer wing than typical examples, 
but without a series it is impossible to say if it can be regarded even as a 
subspocies. 

All the above-mentioned birds were obtained in the Tsangpo Valley, near 
^he Ohuksam Ferry, at an elevation of 12,100 feet above the sea-level. 
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(From the Proceedings of the Zoological Society of London, 1905, Vol. /,, Pari Iff' 
ON DOLPHINS FROM TBAVANCORE. 

By K. Lydkkker. 

(Received December ^Oth, 1904*) 
t (Plate XIII.) 

For some years past all specimens of Dolphins stranded on the shore 
or caught by the fishermen in their nets in the neighbourhood of Tre- 
vandrum, Travaiicore, have boon oollecbMl and preserved by the officials 
of the Trevandrum Museum. This excellent work was begun by the late 
Director, Mr. Harald Ferguson, and, I am glad to say, is being continued 
by his successor, Major F, W. Dawson. In most cases careful meaeurcmenta 
have been taken of the specimens in the flesh, while excellent coloured sketches 
have been made of the moi*e important examples by Mr. C. S. Mudaliar, 
After the completion of the measurements and drawings, the skeletons havol>een 
prepared—some of them, 1 am glad to say, having been presenietl to the Britislt 
Museum. 

As the result of the drawings and specimens sent to mo by Mr. Ferguson, 
I have (in addition to representatives of other genera) been enabled to deter¬ 
mine two apparently distinct species of the genus 2'urmps, of both of which 
coloured figures have boon published in the ^STournal of the Bombay Natural 
History Society.**^ To the one I gave the name T./ergnsoni; w'hilo the second 
I identified provisionally with the Australian T. cafulunia. Since the publica¬ 
tion of the second of the papers just referred to, I have received from Trevan- 
drum sketches of two other Dolphins taken off that coast. The first of these 
(Plate XIII, Fig. 1) is one of a pair taken in the autumn of 1903 ; while the 
second (Plato XIII, Fig. 2) was captured in October 1904. Curiously enough^ 
both appear to belong to the genus lurniops ; and, what is more curious still, 
they arc unlike either of the two specimens figured in the papers referred to 
alx»vo. 

Regarding the specimen taken in 1903, Mr. Ferguson wrote to me as follows• 
I sent off last week a case containing the skeletons of two Dolphins caught 
here lately. They are of the same species, and 1 think of the genus Tnrsiops^ 
They are very closely allied to, if not identical with, T, catalama ; but they have 
no blotches at the sides, and they have a dark blue band running from the eye 
to the front of the adipose elevation, as in the common Dolphin. This band 
is much less conspicuous in the larger and older specimen, and may possibly 
disappear altogether with age. I send measurernGnta of the iwo specimens, 
and a sketch of the larger one, in which the blue line is only faintly shown.*^ 

• Vol. XV„ pp. 41 and 408, plates B. and C. )t may bo noticed that in the second of those 
papers no reforensos are made to the lirst; this ie owing to the fact that copies of the 
former hart not been received in Englard at the time the latter was written. 

f 'rhU Plate has not been roprodneed bat will be found in the Troceedlegs of thu Zoolo¬ 
gical Society of London, Vol. I., Part 1,1906. 
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The following is the deflcription of those specimens as given by Mr* Fergu-* 


Descriptive notes on two Cetaceans caught at Villinjam in nets by lishermen 
on October 16th, 19h3, and obtained by purchase. 

Smaller Speemen, 

Ft* In. 

Length from tip of snout to the median cleft on the 
tail-flukes ••• ••• ••• ••• 6 10 

From tip of snout to origin of dorsal fin ... •••2 8 

„ „ pectoral fin .1 8 

„ „ genitals . ... 8 10 


Anterior margin of pectoral fin along the curve 

„ „ . 

Tail-flukes along the curve. 

Expanse of tail . 

Beak from groove which separates the forehead 
Godt..l groove . 

Length of mouth from gape . 

Greatest breadth . 

„ height ... .. 

„ circumrereiice . 

Smallest circumference, at root of tail 

Height of dorsal fin.* . 

Length of dorsal fin at base.. 

Lower jaw about half an inch longer than upper. 


.6 10 

.2 8 

.1 8 

.8 10 

.4 3 

.1 2 

.1 0 

.I OJ 

. 1 0 

.0 bi 

(0 4* 

. (0 0 ^ 

.0 10^ 

.0 11 

0 11J 

.a 1 

. 0 Si 

.0 7i 

.0 

Colour dark plumbeous, 


paler about the sides, reddish ashy below. A dark bine band running from 
the eye to the front of the adipose elevation on both sides, one inch broad 
at the eyo, taporing to a quarter of an inch at the front. Genital and anal 
regions fleshy pink. Jellyfish in stomach. 

Teeth and H - ^ 49 and 60, 

Bib# 12 pairs, of which the first four pairs are two-headed. One ossified 
prestemum and two mesosterna ; xiphisteruum membranous. 

Vertebne : C. 7, D* 12, L. IG, Ca. 23 08. 

Pterygoids not in contact. 

Larger Sp^olmefu 

Ft* In. 

Length from tho tip of snout to the median cleft on the 

tail-fiukos ••• ... ... ... 0 8 

From tip of snout to origin of dorsal fin ^.8 0 

„ „ pectoral fin.1 8 

« genital# ... .. 3 ^ 

n M ... ... 4 7 

Anterior margin of pectoral fin along the curve. 1 3 
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Anterior margin of dorsal .. 

1 


Tail-flukes along the curve. 

... 1 

8 

Expanse of tail . 

... 1 

n 

Beak from groove which separates the forehead... 

... 0 

6 

Genital groove ... 

... 0 

5 

Anal opening .. 

... 0 

n 

Gape of mouth . 

... 0 

11 

Greatest breadth .. 

... 1 

oi 

„ height . 

... 1 

Qi 

„ circumference . 

... 3 

aj 

Smallest circumference . 

... 0 

10 

Height of dorsal fin. 

... 0 

8* 

Length of dorsal fin at base. 

... 1 

0 

Greatest circumference . 

... 0 

lOj^ 

Smallest circumference . 

... 0 

6i 


Lower jaw about half an inch longer than upper. Colour blue-black, paler at 
the aidei; beneath flashy grey. Lower jaw dull grey ; a dark blue band, same 
as the smaller specimen, but less clear, Oenital and anal regions fleshy 
pink. 

Teeth and and 63. 

VertebriB: C. 7, D. 12, L. 16, Ca. 23--58. 

Bibs 12, of which five are two-headed. 

Pterygoids not in contact. 


The following are the particulars of the 1204 specimen 

supplied 

to me from 

the Trevandrum Museum :— 


Ft. 

In. 

Extreme length . 


... 6 

1 

From tip of beak to origin of dorsal fin 

■«• 

2 

7* 

j, ,, flipper 


... 1 

5 

„ M anal opening 

• • • 

... 4 

3 

Length of flipper round the outer curve 


... 1 

2 

„ dorsal fin .. 


... I 

1 

Expanse of tail-flukes . 

• 

... 1 

H 

Greatest height including dorsal fin 


... 1 

H 

Height of body . 

• v • 

... 1 

0 

Greatest girth . 


... 3 

3 

Bmallest girth . 

Lower jaw somewhat protruding. 

... 

... 0 

9 


Colour ,—Upper surface, flippers, and sides of tail glistening dark brown 


abroptly passing into dull silvery grey (paling into light sea-green after ekin- 
ning) on the sides : facial region paler; underside dull pearly white;extending 
to a little behind the anal opening ; orbits in a dark brown OTal bloioh, whtoh 
gradually fuses into a tapering band running above and parallel to the b^ud* 
rostral groove and uniting at the angle of the (V«shaped> prenadat kdipoiie 
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elevation, from which four dark faint linos diverge towards the forehead; 
the inner enclosing a pale lappot-shaped zone which includes the narial 
iipertnre, and the outer becoming obsolete halfway up. 

Eyes dark reddish brown. 

Lower jow lighter than upper. 

Lips dull w'hitish. Fins falcate. 

Length of skull 16*3 inches ; breadth 7'6 inches. 

Symphysis much shorter than one-fourth total length of mandible. 

Teeth and 54 and 53, Simple, conical, and pointed, more or less 
compressed towards the root ; anteroposterior diameter 6*6 mm. Two teeth 
in the premasilla}, and the first two mandibular ones, which were concealed 
in the gum, much smaller (diameter 2 mm.), 

lu spite of its being a somewhat immature specimen apparently referable 
to the genus Tursiops, which it resembles in many respects, the pterygoids are 
widely separated in the middle line, with the posterior border divergent, 
Vertebrro : C. 7, D. 13, L. 16, Ca.25 60. 

The atlas and axis only fused together. 

Kibs 13, the first four two-headed. 

Other characters as in T.fergtmni, 

From the general characters of the specimen, the number and size of the 
teeth, the vertebral formula, and the relative shortness of the mandibulor 
symphysis, I cannot but conedudo that its reference to 'Jursio^js is correct. It 
is true that in the divergence of the pterygoids it differs from the typical 
T. iursio ; but since the same feature occurs in the specimen identified with 
T, catalaniat this affords no grounds for generic separation. 

In the following table are given the dental and vertebral formulae of the 
Dolphins assigned to the genus Tuniop^, inclusive of the present specimens:— 

1. Tumops lursio (Fabneius), 

Teeth U 

Vertebr® : C. 7, D. 13, L. 17, Ca, 27 - G1 
Pterygoids in contact. 

2. Tuniops ahmalam (Uilppell), 

Teeth Sj 52, 

Vertebrae j C. 7, D, 12, L. Ifi, Oa. 26 61, 

Pterygoids (?) in ooniaot, 

3. Tur$wps 8p. (Trevandrum, 1304.) 

Teeth U U 54 and 68, 

Vertebr®; 0. 7, Di 18, L. 15, Oa. 26 60, 

Pterygoids divergent, 

• 4 * Twrrfospa/crpwsowt, Lydekker. 

Teeth and H 50 and 51. 

Vertebrm : O* 7/». 18^ L, 17, Go, 24 61, 

pteig/goide divatgant. 
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5* Turntops eaialonia (Gray), 

Toeth - 50. 

VortebrBD: C, 7, D, 12 , L. 15, Oa. 24 “ D 8 , 

Pterygoids divergent (?). 

fi, TursiopHparuimanutt Liitkeu. 

Teeth JJ 49. 

Vertebra?'--02. 

7, Turniopa gilH Dali. 

Teeth and --=r=; 44 and 45. 

Vertebra? (V) 

8 , Tursiops sp. (Trevaudrum, 1003.) 

Teeth and 55 and 53, or (in young) H and ^ 49 and 50. 

Verlebrie: C. 7, D. 12, L. 10. ("a. 23 - 58. 

Pterygoids divergent. 

In this table No. 3 is the specimen figured in Plate XIIT, Fig. 2, and No. 8 
the one shown in Plate XIII, Fig. 1, 

As regards the former, it will be seen that, both in respect of the dental and 
the vertebral formula, it comes nearer to .7*. ahitmlnm of the Ked Wea than to 
any of the others ; and indeed it would take very little (the loss of one tooth a- 
side, which occurs in one instance, the transference of a dorsal vertebra to the 
lumbar series, and the addition of a caudal vortebra) to make the two identical 
in those respects. On the other hand, T. ahmalam is said to liavo the ptery¬ 
goids in contact, or, at all events, it is not stated to differ in this respect from 
T, turnio, but I do not attach much importance to this. 

The colouring of the type, and apparcjiitly only known, specimen of T. ahw* 
mlam is given as follows in the original description :— 

** Upper surface of the head and body, the tail and fins, dark soa-green, Mar-^ 
gin of the upper Up, and entire undersurface of the body to the onus whitish 
flesh-colour; belly with small, irregularly distributed, dark green spots. Irk 
dark green.” 

With the exception that there appears to be no white margin to the upper 
lip in the Indian specimen, this description acconls well with the general colour 
of the former (especially when dried). On the other hand, the Indian 8 pe<» 
cimen shows no spots on the belly (which may be a character of immaturity), 
and the iris Ls described as brown instead of green. In point of size (thatk to* 
say, in being smaller than T, lureio) the two agitse sufficiently well; and in both 
there is the same marked projection of the lower in front of the upper jaw. 
The more pronounced elevation of the region of the bolow-hole in the type of 
T, ahusalam^ may probably be explained by the greater age of tlie specimen. 

On the whole, I am inclined to regard the specimen under consideration as 
being the immature form of T, ahusalam, but it may be that the absence of 
spotting on the belly is distinctive of the Indian form at all ages, although 
I do not think this probable. 

• cfee Truei Ball. U. 8 . Nat. Mu«, No. pi, ix, (le 8 W> 
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With regard to the two specimens from Trevandrum, figured in the Journal 
of the Bombay Society” as T. fergmoni and 7\ catalania^ I am inclined to 
think that the former is the immature form of the latter*,despite the difference 
in the number of the dorso-lumbar vortebrait. Now, if colour be worth any¬ 
thing in this matter (and if it bo not, wo have practically nothing to 
go upon), the type of fergumm cannot be identical with the specimen hero 
referred to ahmalam, as both are immature specimens. Moreover, the Speci¬ 
mens described as fergmoni and catalania differ from abmalarn (ty|:)e and 
young) by the general colour of the upper-parts being dark slaty instead of 
greenish (when the skin is dry) and in the orange tinge of the under-parts. 
Accordingly, if both the former belong to vatulania (and 1 have practically no 
doubt as to the correctness of the identification of the adult), that species would 
appear to bo distinct fi'om uhuaalwm. In addition to the difference of colour, 
it would scorn to have fewer teeth and one caudal vertebra less. 

Turning now to the specimen represented in Plate XIII, Fig. 1 ., it might appear 
at first that this is the adult of the one figured in Fig. 2 of the same Plate, if 
wo could assume the disappearance of the light under-parts with age. In the 
first place, there is, however, no evidence that such a change takes place in 
this group of Dolphins ; in the second place, the specimen in Fig, 1 was 
accompanied by a younger example which had the same coloration ; and, in 
the third place, the adults of both T, ahmalam and T, catalania have light 
under-parts, as is also the case with T. lurnw. 

Accordingly, it would appear that the Dolphin shown in Fig. 1 of the Plate, 
which is certainly a TurBiups, is distinct from these three species. Now the 
only member of the genus, which is wholly black, with the under-parts 
somewhat lightened, is T. gilli, of the Pacific coast of North America, described 
on the evidence of the skull, and only known in the flesh by “ momen¬ 
tary ol>sorvations, ” taken by Scammon. If this evidence be trustworthy, I 
cannot separate the Trevandrnm specimen from T. gilli, so far as colour is 
concerned. 

As regards the number of the teeth, this is loss in the type mandible of gilU 
which is immature, and also in an aged skull; and it is possible that in 
the one case the full number may not have appeared, and that in the 
other some may have been lost. In any case, the difference is not very great or 
important. 

That a North-Pacific Dolphin should be met with on the coasts of India 
is little, if at all, more improbable than the occurrence there of an Australian 
form mialama). Accordingly (till evidence to the contrary be forthcoming) 
1 propose to regard the speoimon represented in Plate XIIX, Fig. 1 as T. gilli. 

If 1 am right in the foregoing identifications (^pd the difficulty of the subject 
is so great that every determination must be regarded as more or less pro- 

• I had not the figure of T, /t^rgumn when describing T. catalania, 
t Differences in the number of dv)t«o*lambar tertebtm In several species of Dolphin are 
notloed in Hr. True's tsemolr. 
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viftional), we 8hall have the following external character® of the definable 
i9pe3ie8 of Tumops :— 

1. TiiraiopB tumo. European Seas.^ 

Siije large; 9 ft. 6 in. 

Upper surface blackish. 

Under-parts white and iinspoitod, 

2. TuniopB ahumlam. Ked Sea and Indian Ocean. 

Size smaller : 7 ft. in. (type), 6 ft. 11 in. (India). 

Upper surface dark greenish. 

Under-parts whitish and spotted with green in adult; whitish in 
young. 

3. Turshps catalania, N, Australia to Indian Ocean, 

Syn. T. fdrguHoru, 

Size about the same as last: 7 ft. 8 in. (type), 7 ft. 4J in, (India). 

Upper surface dark slate. 

Under-parts yellowisht, flocked with lead-colour. 

4. Tur»ktpB gilli, N. Pacific to Indian Ocean. 

Size. Indian specimen, 6 ft. 8 in. 

Whole surface blackish, tending to lighten slightly on the under- 
parts, with a tinge of reddish in Indian specimens. 

Whether or no I am right in any or all these identifications, the colored 
figures of the Trovandrum specimens cannot fail to be of great value in future 
researches on the subject; and I venture to hope that the aulhofities of the 
Trevandrum Museum will continue their excellent practice of sketching and 
preserving every Dolphin that may come to hand. 

*Tiil farthor evidence, I ahonld doabt the ocoorrence of this species in the Indian Ocesu. 

t In the type the under-parts are said to bo whitish; If the orange tint of the Treran# 
drom apecimsns is a specific character, then the name T, fttrgmom will be available for the 
Indian form. 
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(From the AmmU and Magaxim of Natural Hhiory^ No, XC/If 
September 1005.) 

ON A REMARKABLE NEW SQUIRREL FROM BURMA. 

By Oldfield Thomas. 

The British Museum owes to the kindness of Captain H. H. Harington, of 
the 90th Punjabis, two specimens, from the Upper Chindwiu River, of a very 
remarkable squirrel, quite unlike anything we have seen before. 1 would 
propoise to call it 

Sciurm ffaringtoni, ftp. n. 

A pale creamy-buff specieft with a huffy belly and a whitish tail. 

Sise medium. Fur of back rather over 20 mm. in length. General colour 
of upper surface ** cream-buff along the dorsal area, the buff fading out on 
the sides, which are dull whitish. Individually the hairs of the back are 
whitish grey basally, with a broad cream-buff subterminal band and a minute 
black point. Head creamy whitish, with a slight buffy Buffusion on the crown ; 
the cheeks dull white. Ears whitish, both outside and in. Under surface, 
from chin to anus, bright sharply contrasted ochraceous buff (in the type ; the 
second specimen nearer tawny oohraoeous). Lateral line of demarcation very 
sharply marked in both specimens, and in the type emphasised by a blackish 
line which runs from the middle of the front of the forearm, across the 
shoulders, down the sides and legs to the back of the heel. Fore limbs on 
outer side above this lino of demarcation creamy-whitish, like the Hanks ; beyond 
it, including the hands and the whole of the inner aspect, oohraoeous buffy 
like the belly, or slightly paler. Back of upper part of hind log whitish like 
body ; inner side, ankles, and feet buffy like belly, rather paler on the digits. 
Tail above and below creamy»buff proximally (tlio extreme tips of the hairs 
blackish), lightening to white terminally. * 

Skull of the general proportions of that of 8 . Finiayeom^ erythrceue, &c., but 
there is only one upper promolar in the single specimen of which the skull has 
been preserved. This has the milk-premolar still in place, and the large per¬ 
manent premplar just coming up below it, but no trace of the small 
which usually at this stage is readily discernible. 

Dimensions of the type (measured in the flesh) 

Head and body 250 mm.; tail 265 ; hind foot (s. u.) 54 ; ear 22. 

Bknll: sygomatio breadth 32 ; back of pos^rbital process to tip of nasals 
88''5 ; nasals 16*4 X 7*2 ; interorbital breadth 18 ] palate length 23 ; length of 
upper tooth«series 10* 

HaA—Upper Ohindwiu River,-Burma* Type from Hoongkan ; a second 
specimen from Homalin. About 28" N., 95" E* 

2V^c*-^mmature inale. B, M, Ko. 6.8.11*1. CoUeoted 14th December, 
i904, and piiesenied by Captain H, % Haringtoh, 
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This very peculiar squirrel is so entirely unlike any ktiown species that I do 
not know with what to compare it. Its pale crcamy-buff colour and whitish 
tail are quite unique, while no other Oriental squirrel of its size is without the 
small upper premolar. This latter character also indicates that Sciurus 
Hanngioni is n^t merely a partially alhiuistic variation of some known species, 
an explanation which its pale colour might at first sight suggest. 

Captain Haringtou is to be congratulated on the discovery of so striking 
a new form. 
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KEY MAP OF THE INDIAN REGION. 



THE HKl) SHOWS TIIK FROUAIILK HTSTRlRUTION OF 

THE “Mouse Dkkr’' (Traoulus mkminna) 

AC<M>IU>TNO T<* BlANKORD, 
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MISCELLANEOUS NOTES. 

'So. I.—THE INDIAN CHEVUOTAIN OH MOUSE-DEEK 
(TRAOrLUS ME^flMNA). 

( With a PJiofotjraph and 

I riftiid you herewith a photograph of tho Indian Mouso^door or Chevrotain, 
avhieh I Hhot in the Haipur I >if<trict, Oentral Provincen^ lawt year. It may ho 
of interoHt to many of our Tn 0 m)>erH^ as this little animal is seldom seen and 1 do 
not think a picture of it has ever heen published in our Journal. 

E. BROOK FOX. 

BANKinoii, Bknual, :h*J Januanj^ IDOh. 


[Mr. Brook Fox is f/iiite right in saying that wo have nevei* published a 
photograph of this shy little animal, but a good picture of it appears in the 
** Fauna of British India,’' (Mammalia), page r)r»r», sliowiug the little ‘‘ tushes/’ 
or long upper canines, with w’hicdi the male is provided. I'liese are not visible 
in Mr, Brook Fox’s photograph now reproduced, but perhaps his Hpecimen 
was a female. 

According to the above authority this small animal has never been recorded 
as occuiTing ill Bengal proper, Bohar, the N. \V. P., Hajputana, the Bombay 
Deccan (away from the Western (JhatH), Berar, or ihc ('cntral Provinces West 
of JubbuJporc, Sioiii and Nagpur. Mr. Blanford gives its distribution 
Ceylon and Southern India, (in forests at elevations liolow feet) extend¬ 

ing northward to Orissa, (.’hutia Nagpur iimi the Eastern Central I’rovincos ; 
also along the Western (ihats to North of Bombay, 

The occurrence of this animal in northern India roquires confirmation. 

EDITORS.] 


No. II.—INTERESTTNC BIRDS FROM THE SHAN STATES, 

Included in a very nice series of bird skins received some time ago from 
Captain 11. \Vood, R.E., that he oollooUsl in the Northern Shan States, were 
two specimens of special interest. 

One is a male of a Rose-Finch {Carpodacm linaceuH) that has only been 
previously recorded as occurring in Western China and this species can conso- 
^juently now take its place amongst those found in British Burma. 

The other is Procardmlia nepaUnds (The Dark Rose-Finch), wdiich is known 
on the Himalayas from Kashmir to Bhutan and has also been recorded from 
the mountains of Western China, As forming a connecting link between those 
localities^ its occurrence in the Shan States is of interest. 

E. COMBER, F.Z.S., 

Hon. Sec,, Ornithological Section, Bo. Nat. Hist. Socy. 

Bombay, June 1905, 
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No, NESTING OF SOME BIRDS IN BURMA WHICH 

HAVE NOT BEEN RECORDED BEFORE. 

SOTHOBA BkUNNKA. 

I waB fortunate in finding four neats of this interesting little bird, up at Sinlum 
K.aba (6000 feet), Bhamo District, Upper Burma, The first nest was found 
on the 30ih May in a patch of reeds growing in the Government garden, llie 
birds first attracted my attention by their continuous twittering while my dog 
was working in some long grass and I'oeds growing in a swamp, I felt certain 
that there was a nest somewhere near, so carefully marking the spot I went 
away. On retuming, sure enough a bird got up somewhere, but it was impossible 
to say where, so by repeating the practice three or four times 1 was fortunate at 
last in seeing the exact clump from which the bird came out of, and so found the 
nest, which was placed in the middle of a clump of reeds and about 18'' from 
the ground and well concealed and would have been impossible to find unless 
the bird had been seen leaving. It took me a whole afternoon to finding the 
neat and shooting the parent bird. The nest was rather a deep cup-shaped 
structure composed of bamboo leaves and coarse blades of grass and lined with 
finer grass and a few horse hairs, measuring about 4" x Si" outside and 
2 " X 2" inside* It contained 8 highly incubated eggs of a pale bright blue 
measuring about *7 x '55. Tho other nests were easier to find after the birds^ 
note and habits were kiiowa As in each case they drew attention to their 
whereabouts by their twittering. I used to then mark the spot with a 
stick and go away and sit dowm, as soon as all was quiet I came back when the 
noise would begin again, by doing this a few times the bird would be seen 
leaving and then after a careful hunt most probably the neat would be found. 
The three nests wore found near each other on the same spur of the hills on 
tho iHt of June, and were placed as fellowsOne in a clump of thatching 
grawj at about one foot fnjm tho ground, another placed on a bramble in 
some grass about 2 foot from the ground, and the third in a patch of 
grass growing under a Ihornbush, and contained 8 young birds, 3 eggs and 2 
eggs, respectively, the eggs were hard set but blowable after a few days’ watef* 
treatment. 

The birds seem to inhabit long grass and reeds where they creep about and 
rarely fly, they are often heard but seldom seen. I also shot a specimen 
of S»polioiiii (No. 66) up at Sinlum, This had all the habits of a tit and was 
got in the tree jungle while hunting after insects fairly high up from the 
ground. 

PvcNONOTDs XANTHoiiRHocs—A nderson^ 8 Bojuann, 

(Koohin name—Kator Tor Phrong), 

8 inlum Kaba is a great phioe for Bulbuls and I think I saw at least six 
different kinds, amongst them S, cmifrons which also was breeding, JP. 
ttuirrhau$ was however the commonest, I was unfo^ttinately too lot® fot 
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majority of birds whiob had all hatched out and the young birds wing. 

J[ however found two iiesta, one containing two fledglings and one addled egg 
and the other .1 hard set eggs. Both were found it forub jungle and placed 
about 3 feet from the ground, and wore of the usual Bulbul ij pe but more com- 
pact and neatly made. 'I he eggs piiikmh-white with the untial ud ai d purf)!e 
spots and iivorago about ‘66"x The nests were found on the 3(ith and 31bl 
May. Any one being up at Sinlum a month earlier ought to make a good 
collection of Bulbul’s eggs judging from the number of young birds seen 
about 

Orkicola jBitnoiti—JKiiuoK’ft Bush-Chat 
L ast year J saw this bird in numbers in the Upper Cuniduni District 
North of Kindat, but failed to find its nest. This :yrar \ found it up hero 
at Bhamo inhabiting a swamp of kino grass or Briar Jungle at the bottom 
of the Polo ground This jungle consists of patoho!^ of Elephant grass 
mixed up with a sort of Briar rose and th itching g ass, and almost impossible 
to work in, I marked down with small flags at least half a dozen cook birds 
who shewed a great anxiety on any one going near Ibeir own particular patch 
of jungle, it was another thing to find the neats, as it was impossible to watch 
the birds owing to the height of the gr^iss. My only hope was to try and frighten 
the bird of iti* nest, but this was almost impossibie as the ci ck bnd kepi a \cry 
good look out and always gave the alarm when Ihe hen bird would appi ar from 
nowhere, and very often was never bcci» at all, most probably kttpjng hid in 
the long griiss. On the 21st May I maiiagod to take a couple unawares by 
coming quietly round a corner when 1 saw a hen bird dart out from under a 
bu:<h. I at once marked the 8(>ut and then hud the brambleec nt away carefully. 
At last after a careful seari h wo found the nest on the ground and completely 
hidden in the long dhoob grass which was growing under the brambles, and placed 
about 3 feet from where the edge of the bu^h had bet ri. Ihe nest wascom^ 
posed of fine grass and roots lined with a few feathers and rontained four eafgs, 
wWeh unfortunately were on the point of hatching and were cracked all over, 
so that only the pieces could be kept. Tho eggs weic a pale blue green without 
any spots and of the samesise as those of O,/n ea, This I fancy is one of 
the most difiiouH bii^ds to watch and find the nests of, owing to the kind of 
jungle they inhabit I hope for better i-csults next year ii still in the e paris. 
iKTHiomu ottANoisand aiiucinotus, the Siamese am> Ooulahed Mynas. 
T^se are very common birds up hero. I found a colony of them nesting 
In the sides of the Fort moat. The nests were in holes where bricks had been 
Omitted and the majority out of roach* I found on© nest of the Collared 
Myna containing four eggs, one of which is spotted with brown and very highly 
nolourod, fact very like an English Thrushes ^gg, only the spots are brown 
instead ol black. 

H, H, HAEINOTON, Oapt. 

M June im. 

If 
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No. IV.^ALBINISM IN THE BLACK BUCK. 
aN Illmiration,) 

In the feiocioty’fj Journal, Vol, XVI, No. 2, there 10 , at page 3(»1, a photograph 
and a not© on the occurrence of Melanism in the Black Buck {Anlllope cervicapru). 
The photograph, which I aend you, represouta the opposite condition, vi»,, 
Albinism. ’'J'he buck in qncation w a full grown male with a perfect anowy 
white coat and the usual “ pink** oyoa of an albino. The hoofs and homs arc 
also curiously pale and equally devoid of pigment. 

The buck wa« presented by II. U, the Raja of Faridkoto to hm Honour Iho 
Lieutenant (lovoruor of the Pnnjab, for the Zoological Gardena at LahoiT, 
where it is at present confined. 

0. .1, UOBEHTBON MILNE, Major, I.M.S. 

Lahore, \lth June 1905. 


No. V.-A WniTK KAltAKOK MONT.IAC (flERVULUH MUNTJAC). 

{]Vith an llimlmtioni) 

lam sending you a [dictograph of a white ‘Kakar” {CervuluH. muntjuc) 
which is alive in the palace gardens of His Highness the Maharaja-Dhiraj 
(King) of Nepal. It is a mule and said to be about 4 months old. It has been 
in confinement for over 2 months and is perfectly healthy and well. It was 
caught in the hills overlooking the Nepal Valley, in the North, 

1 do not think it is a true albino beoause its ©yes are dark brown, not pink, 
and th'' skin of the nose and face is dark. From tlie dosoription of this deer 
in the “Fauna of British India,*’—Mammalia, Part II ,page 533,« it will be 
seen that several variations of colouring have been observed. 

It may be of interest to naturalists to know that in a large ooliection of 
paintings of animals and birds now in the possession of His Excellency Sir 
Chandra Shamsher Jang, K.O S.l., Bahadur Rana, the Prime Minister of Nepal, 
which was mad© by his famous ancestor Sir Jang Bahadur, and is said to 
contain the record of all the beasts and birds either shot by Sir Jang or for 
him by his shikaris, there are piotuifcs of 5 distinct and differently coloured 
**K4kar,*’ca.:- 

(1) Che$tnut with dark points, i,e,, muaale and lege below knee with ixsual 
white belly and vent. This is the common colouring. 

(2) Ch$«imU with light points, white muesle and legs. 

(3) Light fawt^ throughout. 

(4) Whik throughout, 

(5) Black or very dark brown throughout, 

1 am informed that the white **K4kar*»or ttalwa>’* as the deer called 
here, are uncommon but ore constantly oocurrlng, Undi that several havei-eoapajy 
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been aeon by the State shikaris. I hope to verify this statement by f)orflonal 
observation during the summer. 

J, MANNEltS SMITH, MAjon. 

Kuatmandu, Nepal, 14</< Jum 1905. 

No. VI.^WILD BUAB WITHOUT TESTES. 

Can you give me any information or explanation on a curious subject. We 
wore pigsticking at Vinghcml near Ahmedabad on Thursday, 15th June 1905, 
and killed a very good boar. His moasuremeuts were, height from heel to 
witlier 29^^ Tushes 23 ^" outside and huge upl>or tushes. His gonemtivo organs 
were perfect, except tharo was no sign of testes, or murk or scar where they 
had been. We cut him open but wore unable to find anything at all. The 
shikaris told me that boars somotimes lost them fighting but there was no scar. 

I am also iucliuecl to think that he had not the same fighting pluck as a good 
boar of his size should have, as he had two opportunities of doing very serious 
damage but entirely neglected them. 

H. E, MEULICOTT, Lieut., H P.A., 
Bony. Secy., Ahmedabad Tent Club. 

AHMEU.Mun, June 17//i, 1905. 


No. VII.—NOTE ON THE BREEDING OF THE KRAIT 
{BUNGARUS C(EIWLEV8\ 

On the morning of the 24th May 190i while the Public Works coolies were 
engaged in digging out the ohi masonry Work of the boiler-house behind the 
Plague Laboratory, they came on a live snake. The snake crawled away, but 
was at once caught and proved to be a krait, probably one which had escaped 
from its cage in the Laboratory some time before. Four eggs were found in 
the earth beside the snake, and later on, while digging further another one was 
found. Next morning, a sixth egg was unearthed, which being A'acked, was 
opened by me and found to ooutain an embryo coiled up in a fipiral form. It 
measured about six inches long, and had a reddish appearance reminding one 
of an earth worm No scales ar© to be aeon and the head appears dispropor¬ 
tionately large. With a magnifying glass, however, the scales appear as 
circular bioases separated from one another by a space about as broad as their 
own diameter. One of the eggs was plaobd in a hole dug in the boiler house, 
and coveted over with earth to see if it would hatch out. It was examined, 
from time to time, but the shell gradually shi^ivelled, and the whole became 
convened into a hard solid lump. 

Two of the eggs were put in the cage ll'here the kraiis a^*® k«pt and covered 
with the saod in the bottom of the oogo, but they also have shrivelled up. 
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Ths krait an honr after capture became aiok, and Toniited h$If a dpien 
nowjj born rats, 

W. B. BANNERMAN, Lt.-Col., I.M.S. 

PlaOUK UrSRARCir Lahoratory, Parel, 

Bomray, 27ih June 19u5e 

No. VIII—ADDITIONAL NOTES ON THE BIBDS OF CHITRAL, 

lUiforring to my notes on the birds of Chitral which appeartd in ^o. 1 of 
this Volume, p. 44-64, I have now to make the following corrections and 
additioRH:— 

For (CIO) Pi'uiincola mnura, the Indian Bush-chat, road (00ft) Praiincola 
cap ata, the Common Pied Bush-Chat. 

Add (OK^) Pratincola maura, the Indian Bush-Chat. 

I obtained one male only of this species in the Golan Valley in May at 6,000 
feet. 

Add (638) Chituarrhornls Uncocephnlus, the White-capped Bed-start. 

Common in summer from elovationfl of 7,000 feet to 12,000 foot along the 
banks of streams and rivers. 

Add (716) Tharrh'dematritpilariH^ the Black-thr>ated Accentor. 

Only two speoianeutt wore obtained in the Bimboret Nallah at 7,000 feet on 
27th March. 

Add (757) Propamr grandhy the llod-manlled Rose-Finch. 

Fairly common on the wooded ridges from 7,000 feet to 0,(t00 feet during 
the end of April and the beginning of May. 

Add (800) Euiherha lufeola, the Hed-headod Bunting, 

Arrives on its northward migration towards the end of March. 

H. T. FCLTON, Capt, 

Fategauii, July 1905. 

No. IX.--NOTE ON A CUlilODSLY MALFOBMED HEAD OF 
* HIMALAYAN IBEX {CAPEA SlBTItlCA). 

( W ith an lllmtraHon ,) 

'rhe head was found by ono of my assistants, Mr. Waller Senior, in the 
bottom of a nullah in Lahaul, about 1892. The animal had evidently died 
on the higher ground and its Viody had been brought down among a lot of 
avahnohe debris. On examinmg it will bo seen that; the abnormal gi^wth of 
the right horn has absolittoly closed the jaws. The jaw bone has got fractured 
at the back, b it when first brought in, the teeth wei^ absolutely tightly elotled* 
The young animal must, have had a hit on the horn which etarted the crooked 
growth and as it grew, it gradually closed the jaw^ tiU finally the beast died 
^f starvation. What is so remarkable is that the creature Uted till the jaws 
were close abut. The growth of auoh a horn roust be a slbw one »o that for 
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same ^eara the animal must have be«n able to support life with thp very 
smalleat motion of the jaws. It will be seen that the lower jaw where it rests 
on the horn is slightly worn away. 



There i« a further abnormal growth in the shape of the remains of a 
small additional horn attached to the left born. Possibly this grew on atsconni 
of the dinturbanoe to tbo system caused by the accident to the right horn. 

I atn glad that the curiosity will find a safe abiding place in the Society's 
0 otlection« 

ST. aEORGE GORE, Ooj:.., B.E. 

London, 7th June, 1905, 

No. X.—A POSSIBLE OASB OP HYBRID BREEDING OP SHRIKES. 

: Y^ 1 disturbed a Lomwi sry^rona^wa »{The Rufous-baoked l^hrike) 

IsOia its nest, which appeared to me at the time to be far more like that of 
Ev ^Th© Ray-bac^^ T ombed to it , end whilst at the nest 

'returned ^ ;atid Bay-^backed' Shrike s.both, 
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coming on to tlio tree in which 1 wa«, and loudly procl viming their excitement. 
I'ho nest contained only throe eggi^ all of which were well set. I have no moans 
of measuring these eggs at tho house where I am staying for the present, 
but hope to se .d you dimenaions later. They appear to me to be somewhat 
larger than all the eggs of L. viHatH$ I have seen. 

ARUNDEL BRGBIE, Majok, 
l(Uh Hajputs, 

Cawnpouk, July 1905. 

No. XL^THB KGO-LAYING OF EUDYNAMIS //OXORATA 
(THE INDIAN KOEL). 

1 have never found more than two eggs, or young, of the Eudynarnh 
honorata in any one nest until this jear, when that luinibor has twice beo) 
exceeded. The first occasion—Both May—I took four of these eggs and 
two of CorvuH splendens /fbe Indian House-Crow) from the nest of the latter 
made in quite a young mango tree at the roadside close to the Native Infantry 
Hospital, Cawnporo. 

The next instance struck me as being so extraordinary that 1 write this 
note to find out if it is so or not. On the 12th July, in a mango tree right 
out iu the country—some ten miles from Oawnpore, my climber in my 
presence, took from the nost of Conma nplendens (The Indian House-Crow) 
one fresh egg bolo ging to the crow and no loss than eight eggs of the 
Koel. Those were considerably varied in si«e, shape and colour, three were 
fresh, and five set in varying degree. The crow was on the nest when 
my man climbed up, and while he was at it the male Koel appeared on the 
scene and flew round and round him at very close quarters, evidently in great 
exciiement. 

In this connection I may add that my servants on whom I can dopoud, inform¬ 
ed rno on one occasion this year that they had seen a Koel slip into a crow’s nest 
in a lull MilUngtonla troo near my well, and throw out a crow’s egg which 
they showed me in the shape of a shell-sprinkled patch on the ground. 

ARUNDEL BKCrBIE, Majok, 

Ifith Rajputs, 

Oawnpoue, T6^/t July 1905. 

[This was probably an instance of several koels laying in the same crow’s 
nest.—Ei>.] 

No. XII.-BREEDING 8EAHON8 OF BIO GAME. 

The Brown Bear ((/jtAV.'i AitCTt/s), 

In No. 12, Vol. XVI, of the Journal, page 384, (MwcoUaneous Not© XXI,) 
Major Burton, with reference to bears, puts the question, But could they 
have been born during hibernation 7 ” With reference to the Russian brown 
War, any rate, I ean answer, Yea! 
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Home yearw ago, iu Uunisift 1 obtaiiiod three little beaiH not more than two 
or three days old. I have not here a note of the exact date, but I believe it 
to have been the 11th of January, and in any case it was during the first 
half of the month. We turned the mother out of her “ Berloga/’—she was 
very unwilling to leave—and there Jay three little cubs, which I took but 
failed to rear, 

I understood from the peasauta that winter was tlio uatial breeding season. 

D. H. THOMSON. Majok, I.A. 

London, \ \th,fuly 11106. (Hetired), 

No. Xni.—FOOD OF PUFDACEOUS FLIES, 

I send a box with several largo flies and shall ])e glad if yon can tell mo 
what they are ? 

Last night after heavy rain them was a largo flight of flying ants at about 
9-30 p.ra. After the swarm appeared we heard a loud himitning noise and 
wont out into the verandah to soe what it w'as and found these flies in swarms. 
We at first thought from the noise, until we caught some, that it was bees 
swarming, although it was so late at night. We found these flies Were hunting 
the flying ants, regularly hawking at them in the air. When a fly sei^id an 
ant it proceeded to devour the soft hind quarters. 

This swarm was noted all over our quarters: every house our Ofiicers wore 
present iu at that time reported thorn. 

We none of us have ever come across a case like this during our service 
in the country, and would bo obliged if you could give us any information 
on the subject. 

K.E.N ANGLE, Cautain, 

Tauuund, Hkcundehajjad, ^lOth Berar Infantry. 

\mJuly\m\ 

No. XIV.-NOTES ON BIRDS’ NESTING ROUND QUETTA. 

My lines are now cast in Quetta, which from a birds* nesting view, suits me. 

I have been enabled to add several now e^pooics to my collection, amongst 
which are some not mentioned by Oates in his Nests and Egga.^* 

Before proceeding further, I must acknowlodgo the groat assistance I have 
obtained from the Notes on Birds neat Quetta,” contributed to our Journal, 
Vol. XIV, by Captain T, E. MarshaU, R.A. 

Poj! the benefit of any of our readers, who may not know, I would explain that 
Quetta is situated in Baluchistan, on the JI.-W. Frontier and not far from the 
Afghan border. The country is excessively bare, ooniisting of considerable sised 
valleys, over which rugged hills keep watch. Herrnnd there a few oases and 
green phtoes occur, where some trees may grow, but the general aspect is barren^ 
with next to no v^etaiioa, save scrub. Quetta Hse|l lies some feet above 
ae^ level, while the surrounding hills may he aniything from 7 to 11,000 feeL 
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The winter ia very severe, snow lying on all the hilh and falling in <5netia* 
It aho freezes hard. Spring and auttimu are delightful. The summer ia cool 
compared with India, but the aun strikes one as uncommonly hot. Spring 
ia the breeding season. In a spot Muoh as this, with so varied a climate, it c«n 
b^ readily understood that nearly all the birds are migratory. Some come 
here to b^'eed, others to winter. 

As 1 did not arrive here till the end of March, the oommcacemeni of the 
season, I was considerably handicapped both by having to sollle in and io 
learn the country and haunts of iho birds, 1 hope next year to bo in a hotter 
position to do more. 

CoecothrauBteB humii iIIumt/h Hawfinch), I have found this bird y&ry 
common since I have been here, but I cannot say whether it winters. The 
first nest I found was on the ‘i4tU April 1905. It was placed in the sioutish 
fork of a small tree against a small stono, which had somehow got 
wedged in, and was about 10 Feet from the ground. The exterior of the 
nest consisted of bents, grass, small twigs and sticks, rather flimsy, the interior 
being lined with cotton, wool hair, etc., welded together, almost to the oonsis- 
tency of felt, forming a compact, deepish cup. It contained 5 fresh rgg« of a 
very light Cambridge blue, thinly speckled or spotted with blackish and dark 
brown spots. When fradt, the yolic can be soon distinctly through the shell, 
which gives the eggs an opalescent tinge. When blown tho blue is deeper. 
After this I found several more nests similarly situated usually in roadtide 
trees, where they are easily seen, no attempt being made at oonceahaent The 
nests are rarely placed beyond hand reach. Five seems to be tho complemenl, 
though on one occasion 1 obtained six eggs from one nest. The bird being so 
common here, it seems curious that it has never boon found nesting before, or 
rather reported 

QaUrita criBtata (Thk Ouested Lark). Very plentiful here. On the Vfith 
April 19U5,1 found my first nest, after this I came on many. The birds seem io 
coop out a hollow first, which they afterwards line with roots, grasij, hair, etc,, 
tho situation selected is very similar to those of all larks, in a ttiasoek 
of graas, at the foot of a shrub* etc. In order to deceive one and lure oile 
away from their nosts, they sometimes feign being wounded and flutter on the 
grothid before one. Four is the complement of eggs though I bate taken flVe 
in otie clutch. 

Saxicola inaM^ina (Taa Ibauelunic Chat). Pientifal and most obtruidVe 
rouflid Qhetta In the spring. Thla pretty little bird forces itself on otters notice 
by its ailtitfs when love-making. Tho male becomes ecotatic. Be rises in the 
a^ a short distance, droops his wings, arChoshis back, spreads hh tefl, dis^ 
paying a large white patch over iho rump afid then fiottors skhvly td 
gri>dfid, uttoting a most peculiar love song aud alighting on a siie 

its surroundings. 1 spent many an hbnt whiehing them before' 
wlllf^•oeeote. Thisy nei<t down, whM lookTi^ ftdWngllJO 
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indionto which hole may contain a noRt, consequently they nro difficult to find 
unless while actually building, a« they Heein uncommonly wary aud possesecd of 
much patience, that is no mutter how long you may wait, they will not enter 
thou* homos. However on the 7th May I found two nests One contained young 
which I did not open, as it wrh useless. The other containod h hard sot light 
blue oggM, which have made bad Rpocimens. In the one I did not open, 1 got 
5 liard sot eggs on the 2nd June, from this I infer they have two or more 
broods a year, utilizing the flame noKts. Oti digging up one or two nests, I 
found that oil the main channel, there wore 3 or 4 passages, at the end of one 
would bo the nost placed in an enlarged chamber ; whether the male uses the 
others I do not know. They do not appear to object to lodgers, as out of one 
of the side passages I turned out two toads and a dung beetle ! 3 he nest is a 

pad of hair, wool, co'ton, feathers and any soft material, in the middle of 
which is u dopresdon for the eggs. The nest contaiiia very much the same 
material as that of the tit. 1 hope nc.\t year to meet with eonsiderahlo success 
as the bird is so numerous. 

Iltrufido rusticn ( TnK Hwau.ow ). Very common in spring and summer. 
Builds freely in houses, mostly those of natives, who do not like them being 
molostod, I got two nests on fith and *23rd May 1905, with 4 fieflh eggs 
each. 

(Tiu. EuuoprAN BP/K Evir.K), T noticed these birds first 
lu April haunting the railway line and sitting along the tolegi'aph wires. 

Provided they remained, I was sure they would breed. At this time J noticed 
several holes which looked much like those they nest in. The first no«t 
I opened on the 10th May : as it only contained two fresli eggs, I waited till 
the 14tb idem, when I obtained 5, each containing 0 eggs, some frosli, others 
in difTcreut stages of incubation. On the 15th I took two more, one with 6 
incubated and the ether 2 fresh eggs. After this I rlid not trouble about them. 
The ne»t holes wore excavated in steep perpendicular banks, the passage being 
opened up into a chamber at the end, in which were strewn countless remains 
of beetles and winged insects on which the eggs were laid or rather embedded. 
I took out hands full of this debris. One fact I noted w'as that, in every 
instance but one, the nost faced to the cast, although equally suitable banks 
facing west were available. J think this may bo to ensure coolness. The sun 
lieoomes poonliarly hot here during the day, and towards tho afternoon when it 
is declining to the west, it is well nigh unbearable. I can think of no other 
reason. The best method to dig out the nests is to place a thin cane in the 
passage: this indicates tho Hue to bo followed, which it is very necessary to know 
as they are from 5 to fi feet in depth. In- nearly every instance the female 
was on the nest, but I always let them out. In one instance I caught one which 
was buried in tho passage: she had evidently been trying to escape. After 
e^camination I lot her go. 

Doig found this bird breod- 
ipf ihSlnd, aoitisnot surprising to find it here* It eeenis oommon in the 

n 
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spring, showing a ptirtinlity for the sluide ami eoolness of Inoorne lieids. On 
tho lOtb May J (jame on several nearly completed neats, and on the 14th took 
some i4 containing 4 fresh eggs each, except in one or two instauccs when 
there were f). The breeding ground was a field of lucerne hedged round by 
thick rose bushes, in the forks of which the nests wore situated and although well 
concealed by tho thick foliage, hy parting this tlie nests are easily seen. These 
are compu'd cup-shapod little structures, consisting of sticks, grass, roots and 
fibres, warmly lined with wool, hair and such like soft material, while a few 
contained feathers. 1 found must of the nests in tho rose hedges on tlic 
northern and southern borders ; this, 1 think^ is due to the fact that tho 
OHstern and western i‘un fiarailel and close to a raihvay and road reapectivcly, 
and are consequently more liable to disturbance. After this haul 1 look no 
more. 

Sftxicola pfcata (Tm: Pino Chat). Fairly common I only succeeded in 
finding two or three nests late in May and early in June with young. The 
nesting sites and nests are very similar to those selected by tho Indian Black 
and Brown-hucked Kobins (y/iamwcfeia/w/tcnhi and cafubaiemiH), rir:,,h) holes 
in walls, under the; eaves of houses and among rafters. I thought 1 was sure 
to come on many, so did not bother about thorn. I shall pay them more atten¬ 
tion next year. 

PrJtincola capraia (Thk Common Pied Busu-(Jhat) is quite common, but 
as I have obtained their eggs in India, I have not troubled over them, although 
I have come on a nest or two. 

soh/Zm (Tut: Buown Eoijk-Piht). This bird seems common at the 
foot of tho hills round Quetta. On the IHth July I found two nests, one 
situated in a small bush, well built and concealed, very lark-like, which con¬ 
tained o (?ggN just hatching, the other was rather untidy, built under a 
projecting rock, with no cover. This was l>oing built, ho I hoped to get a 
good clutch. On visiting it a week later, to my disappointment I found it 
deserted. I hope to do better next year. 

Limim trifliironotus (The Rufous-backed Shuike) is common and breeds 
freely, but as I liavo their eggs, I have not troubled over them. 

Pamr niontanuH (TiiK TuEK-SrAHKOW). Common and breeds, Habits 
similar to those of tlio common sparrow. 

About the middle of May 1 noticed large flights of the Ruse-COJ.oukkd 
Starling (Pastor ros^tus), better known as tho ’ Jow'ari Bird, * winging their 
way West, morning and afternoon ; during the day they appeared to rest, 1 
never 8HW one flight going East. 1 have seen a few stragglers about lately, 
hut I am watching cnriously to see whether they will return to India by this 
route, and when. 

U. M, BETHAM, Maaou, 

The lOlat (Irenadiers, 


Quetta 'drd Aagu$t IDOfi, 
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No. XV.-~WILI) DOGS HUNTING. 

1 shot a wild dog (^Cyou dukhmeimy) the other day. I had just before shot 
a black bear aiid was waiting on a ridge for another small ravine to be beaten 
up to mo, when I heard a pack of dogs on the ridge of the nala behind me 
giving tongue—a sort of yapping bark. 1 cannot say that they were in full 
cry, but they were evidently hunting, probaby after “ 'J'har ” (The Himalayan 
Goat-antolope or Serow) or Kakar ” (The rib-faced or barking Deer), marks 
of which I had seen on that hill the day before. As regards the question of 
the wild dog giving tongue when hunting (see page 145, " Fauna of Bdtish 
India/’ Mammalia) I should say they might ' open ’ when they first strike a 
trail to collect the pack and thoreaftor run ‘mute’ till in view, 1 certainly 
should not have scon the dogs unless I had heard them two or three times, as 
my back was turned and my attention in another direction, and it was the 
second or third time they gave tongue before T saw' where they were working 
through the bamboo jungle and trees on the opposite hill. 

.T. MANNERS SMITH, MA-ioii. 

Nr.fAL, JhUi 28M, 1905. 


No. XVI ---FOOI) OF THE -^MUSKRAT ’ OK THE GREY SHREW 
{CROCIDURA CCERULEA). 

Lately we have l>een troubled by liaving our young guinea pig sucklings eaten 
by rats. 

By careful watching the depredator has been found to be the “ Heavenly 
Shrew, hitherto considered a harmless insect feeder. ^ 

The method of procedure was for the shrew to get under the cage and to 
attack the young ones through the inoshes of the wire-nettiug bottom. In this 
way the legs were eaten otf and even the inside cleaned out of the little beast, 
sometiinoa little being loft but the akin. A shrew has twice been caught in the 
act, and Wb have lost between 20 and 30 guinea pigs in this way lately. 

The available literature on the subject certifies to the fact that the usual food 
of the muskrat is cockroachoa and other insects, but a few instances of other 
victuals being eaten are recorded. 

Thus Storndale in the Mammalia of India quotes a correspondent of The Asian 
from Ceylon who given an account of a Muskrat attacking a largo frog, 
and holding on to it in spite of interference. 

He also quotes McMastor a* Certifying that those shrew s eat bread, and as 
having disturbed one evidently eating part of a large scorpion. 

Blanford Fauna of British India, ” Mammalia) says that “ the food of this 
shrew oonsiuts mainly of insects, but meat i« ooessionally eaten by it.** He 
also adds that it has been accused of eating rice and pulse, but experiments by 
Anderson disprove this. 

Notes on the food of the Muskrat will bo found in our .Towmal, Vol. X, 
l». 330;a»d Vol, XIII, p, 699. 
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The fir«fc note is by Mr. Wasey from Marinagao, deaoribing the capture 
of n bull frog. Ho notices the eageniew of the shrew to recapture the frog 
when separated, and the ultimate removal of its dead victim. 

The second note is written by Major Trail, l.M S., and describes the finding 
of a toad, under the steps of the Uosidenoy at Baroda, in the grip of a muskrat. 
The shrew had it between the eyes and was holding on like a bull-terrier. , 
The remains of other toads were found in the same place. 

It would appear therefore that occasionally the shrew departs from his diet of 
insects, and takes to flesh eating. 

W. IT BANNEUMAN, Lt.-Ool., I.M.B, 
PiiAtiUF. Rkseauch Lahokatoky, 

Parkl, 1th Augunt^ UlOfi, 


No. XVIl.™DUUBLE-IIEADEI) SNAKES. 

With reference to a note on Double Headed Snakes contributed by mo to this 
Journal (Vol. XVI, p. 1)87), 1 have just acquired a very interesting paper on 
this subject which appeared in the Transactions of the Wisconsin Academy of 
Sciences, Arts and Lotters (Vol. XlIJ, Part II, IbO!) by Mr. U. B. Johnson, 
The writer gives skiagrams of 13 specimens collected from various museums in 
America, and refers to 17 other instances of this abnormality culled from 
literature dating as far back as 1640. 

As the magazine in which this appears probably does not come under the 
notice of the majority of our readers, a few excerpts from this very complelo 
paper uill doubtless prove interesting. 

In all the 30 casos the cephalic extremity was reduplicated, and in 3 of these 
the caudal end was also bifurcate. 

Three examples occurred in individuals of the same brood recorded by Mitohill 
in 1826, and > of these were reduplicated posteriorly. 

The vertebral division, judging from the skiagrams, is always considerably 
more extensive than is indicated by the cutaneous attachment, and this ucas the 
case in the Fyzabud specimen I recorded. 

In 3 of the 13 specimens the skulls were con6ueut posteriorly, and in the rest 
the heads and necks were distinct Boparute heads and necks are also the rule 
in the other cases cited, but figures cannot be ’quoted owing to some of the 
descriptions being insufficient. In 2 of the 3 examples with confluent akuUs^ 
the apposed parietal t'hields are blended into one, but in the third this point is not 
mauifeat. In 3 of the 13 specimens the skulls are malformed, the lower jaw or 
eyes or both being deficient. 

In 2 of the 13 there is an angular vertebral jirojection as in the lysabad 
specimen, but the skiagrams show that this projection does not occur at the 
exact site of the vertebral blending, but at some Utile distance behind 
The most extensive reduplication of.the 13 ahows 67 cervical vertebra) on 
one side and 72 on the other, but the specimen roebrded by Bedim 16M is 



MIBCELLANEOUS NOTES. 


753 


bifid to the middle of the back, and in fchi« there arc two oesophagi, lunge, 
MtomachR, hearts,^ and livers. 

The most remarkable specimen, however, is that rocorUed by Wyman in 1863 
ia whiflh both cephalic and caudal extremities are double, and there are two 
vertebral columuft provided each with their distinct sets of ribs and organs. 

Only 4 of the 13 specimens Mr. Johnson examined are reootded as embryos 
or young. 

F. WALL, O.M Z.S., 

Captain, T. M. S. 

McSSOORIE, August^ 1905, 

No. XVIIl .—accident to THE YOUNG OF THE INDIAN 
CLIFF-SWALLOW {HIHCNDO FLIJVWOLA). 

1 see in the last issue of the Society's Journal a note by Major Begbie 
stating his discovery of dead young birds in the nests of lUrundo fiuvicola 
(^The Indian Olitf-Swallow). It may bo of interest to him and io others to 
know that I found the same thing on the Nerbndda Hiver on April 9th, this 
year. The dead birds were fully Hedged or nearly so, and consisted of bones 
and feathers, I saw no maggots as Major Hegbio did, but very likely they 
had been eaten in the same way, I saw 15 or 20 young birds in this state 
in the whole colony of 80 to 100 uosts. 

MARTIN YOUNG, M.B.O.U. 

(1st York and Lane. Kogimout), 

MiiOW, C. L, 20//* Augunf, 1905. 


No. XIX.^LADY AMHEHST\S PHEASANT JN BURMA- 
A COIlliECTION. 

Since writing my note on the occuiTcnce of Lady Amherst's Pheasant 
{Chrg$Qhphuii amherafiat) in Burma that appeared on p. 612 of this Volume, 
Mr, E. W. Oates has drawn my attention to a pre vions record of it that bo 
referred to in the apf»endix to the second part of his “ Manual uf the Game 
Birds of India, " Therein ho wrote, p. 497: Quite recently a male specimen 
of this species was obtained on the Burmo-Chiuese frontier by one of the 
offioora attached to the Boundary Delimitation Comjptiission. This bird wa« 
forwarded to Mr. Rowland Ward, who stjnt it to the Mueeum of Natural History 
for iuapeotion, and thus it came to my knowledge. I understand that it was 
shot on the frontier either in the Myitkyina or the Bhamo District.'' 

Although this somewhat Indefinite record wafi sufificient to establish this 
pkeaaant as an “ Indian bird, the detailed ifeeord of the specimen obtained 
by Lieutonant Van Someren is none the less interesting. 

E. OOMBEK, F.Z.S, 


Siipimb^f 1906 . 
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No. XX.-^^SflOOTJNO NOTES FROM THE OENTIUL PROVINOEH. 

I Hond you the following exti'acts froin my diary kcj^t while whooting in 
the Oeatral Provinces during last April and May. 

1. While strolling in the jungle about jsnnsoi I was attracted h\ monkeys 
’* swearing, ” On going to shards the sound 1 came on an old monkey (Laugoor) 
just killed by a panther. 4'ho panther slipped into n nullah before T could 
got a sliot. An old Korkoo shikari told me he liad seen u panther catch u 
monkey in a true, the panther holding on 1o the branches by on© fore paw as 
he did so, and then hauling the monkey up. 

'riio monkeys Avhich had attracted my attotdioti to the panther, left olF 
swearing when I cann^ tip and went (juictly aAvay, 

2. While walking down the bank of a stream one evening looking fur 

tiger pngs 1 noticed tht^ smell <if a dead animal close to me. Following 

up the smell 1 came on a tiger cnb which bad apparently been dead three or 
four days. It seemed to be about five months old. The body was hidden in long 
grass und covered with loose grass which looked as if it had been cut with a 
sharp implement. 1 then w'andcrod down tlic stream, and within about sixty 
yards came on the perfectly fresh marks of a tigress (by the pugs) ; she had 
apparently only moved oil while we Avere looking at Ihe dead cnb. The tracks 
wei'e still wet where she hud gone out of the stream. 'rUe body of the cub 
was too decomposed to see if it had been injured. 

b. Some four raiios from the place referred to above, ] came on a regular 

tiger lair with the hair of a black bear .spread all over the place. 'J’hc boar 

liad evidently found a meal fur a tiger or tigers, 

4. A large tigress and cubs lived near this place at the time of my visit. 1 
lied up for them,and had a bntfalo killed one night. On our way to the kill early 
next morning we tracked the tigress on a jungle road for a long way, then 
lost ihe tracks for a hundred yards or so and came on them again. Looking 
round where the tracks left the road wo saw’ a large slag sambbur (in velvet) 
lying dead under a rnhowra tree, and evidently freshly killed. The tigress had 
apparently scon the sambhur from the road feeding oti the fallen berries, had 
turned ofi! to kill him and then gone on without eating any of the flesh. Pro* 
bably she hud proviousl;) killed my buflalo. There were several marks on <me 
hindleg about the hock where she had apparently first caught the sambhur with 
teeth and claws bin the leg was not broken ; there were also the usual teeth 
marks on the neck. The tigress was a large one, she measured eight feet nine 
inches round the curves and sixteen inches round the forearm. This may 
prove of interest in connection with the notes Irom Burma on tigt^rs ham- 
strini^ing their prey before killing which appeared in the last volume of the 
Society's Journal. 

5. 1 came across a panther one evening, but could not get a shot. We tied 
up a buffalo that night and ho killed it. I had intended sitting up for him 
hdhind a screen of bushes and grass but circumstances prevented me. The 
night I should have sat up, a large male tiger carried off the panthers kill 
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about thi’eo huiulred ynrdn and ate it. Anothor night the aame tiger carried 
olf and ate a hatfalo which 1 hud tied up for him the night before, but which 
unfortunately had fallen over it« rope and strangled itself. 1 found the buffalo 
in the morning just dead and absolutely untouched by any animal, nor could we 
wee any tracks of an animal near it. Wo covered the carcase with grass for 
the day and uncovered it in the evening. Tho tiger came that iii«ht, broke 
a very strong rope, dragged the buffalo away about a hundred and fifty yards, 
and ate a good deal of it. The panther left the jungle after the big tiger came- 
At any rate wc could find no trace of him. 

F. W. CATON JONKB, Liet r. Col., K.A IVl.C. 

XASncADAI), ItA^llUrrANA. A UQfiHt 21 hL UlOfi. 

No. XXl.~-NOTF>8 FUOM NEPAl.. 

(1) On the I^rd of August this year a tigress, which was burn here in June 
1895 and had been kept with another tiger of the same litter, gave birth to 4 
f)uV>s. Tho tiger resented the appearance of his family and devoured one of the 
cubs, but was then s^jparated and ]>lacecl in another den. Since then the tigresw 
and three remaining cubs have done well. This is the first time this pair of 
tigers have bred here, 

(2) A pair of oalrichow belonging to His Excellency Sir (Jhandni Samsher 
Jang, 0. S. 8. I,, Prime Minister of Nopal, have also this year rcarnl a brood. 
Ostriches have been kept in Nepal for a nun>bei' of years past, but 
though eggs have been freely laid, no further progress in propagating the species 
has resulted. His Slxcellcncy, however, took a personal interest in the inatlcr 
and caused a large bod of sand to be made in the ericlosurf? in w hich the birds 
arc kept. The female began to lay in February and on the 25i.b the tenth egg 
was left to see if they would wit ; nine more eggs were laid, and the male bird 
took over the duty of incubation, the female keeping on iheakx’t aw if on guard. 
Three eggs were hatched on the 2nd of May, four on the 3rd, and throe on the 
5th of May. 

Unfortunately a heavy storm accompanied by furious rain drowned or other- 
wi»io did to death 3 of the chicks The nswt have thrived splendidly and are 
now strong healthy birds well over 3 feet high. The ostriches are fed on pieces 
of cabbage chopped up, gram, wheat and rice, and are given plenty of sand 
which they swallow^ freely with their food. It is a peculiar habit in these 
birds that as soon the parents discharge any droppings, the young birds run u]> 
and swallow them. 

(S) In Juno a young Magpie Bobin mulavh)^ one of two we 

were bringing up by hand, was killed in a strange way. The two little birds 
wore sitting out on a patch of grass in the open, having been let out of their 
cage to feed, when a swallow made a sudden swoop and struck one of them a 
fierce blow on the head,from which it succumbed shortly after. 

J. MANNBKB SMITH, Majoh. 

Khatmandu, Nn^AL, Ul Sei)hmher, 1906, 
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No. XXrL--TlGI3R^S HAMSTKINGING THEIB PHEV BEFORE 

KILLINO. 

Witli regard to Mr. C. W. Allan’H note and query on the above subject, in 
Vol XVI, No. H of our Jotirnal, 1 may etate that I have luyBclf noticed and have 
also been told by herdsmen, that when attacking a camel, a tiger invariably 
hamstrings it first by seizing its hind legs. As soon as the animal is down, 
however, he makes for its throat and kills it in the usual way, before drinking 
its blood. This practice first came to my notice in the Danta State, North 
G uzerat, I have seen the remains of a good many cows and buffaloes killed 
by tigers in th(i same district, but it is only in the case of oamfls that I 
have found hamstringing resorted to, for the simple nmson, I imagine, 
that the latterV throat is difticuH to roach, when it is standing up, probably 
grazing. 

L. L. FEN'rON, EiKur.-CoLONKL. 

Kasumiu, 2nd September^ UKlo. 


No. XXIII.--CUHIOUS END OF A DHAOONFLY. 

A few days ago my attention having been drawn, by my dog, to a large 
dragonfly struggling on the ground in front of ray tent, I went to examine it, 
thinking my dog must have in some way or other injured it, but I was surprited 
to flud, on close examination, that it was in the clutchcB of a ho met which had 
hold of the upper part of its body and seeraed to he stinging it all over the 
latter as fast as it was able to do so. The dragonfly was quit© powerlew In 
the hands of its onemy and could only flutter on the ground, On ray touching 
the hornet several times with a small piece of stick, it very reluctantly left its 
prey and flew right away. The dragonfly was, however, quite done for and 
unable to fly away or even move from where it was lying, 1 left it where it 
was,to see if the homok would return. This it didin a few mrautes and at 
once alighted on the dragonfly. Having evidently satisfied itself that it waa quite 
crippled, it ^lobherately set to work to cut up the body with its sharp nipperA 
In less thau a minute it had aioiiuiated about inches of the taii«end of the 
body, with which it flew off, but where, I was unable to ascertain. It returned 
again, and while engaged in amputating another part of the unfortunate 
dragonfly^s body I captured it and placed it in a box with the now defunct 
dragonfly for future examination. I am aware that hornets are very fond Of 
carrion, but had no idea before that they preyed upon insects of any kind. 
How the hornet had captured the dragonfly I have ho idea^ but quite possibly 
on the wing or when seatod. 

h. E, FENTON, Iii»UT,-OoLOHBn. 

KASHmR^ 2nd S^iptemhiTf 1905. 
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No. XXlV.~~Tl(ilER8 HAMSTRlNaiNG THEIK PREY BEFORE 

KILLING. 


During the hot and cold Roaaoiis of 21<0l-05 I know of half a dozen domowtic 
bufIftloGs used in timber work being liamstrung. Hinco the animals were 
in no case killed, I put this down to panthers, but after Boeing Mr. O. W. Allan's 
note on this subject on page 409 of the last number of the Journal, I have 
now no doubt that tigers were the cause : as the herder was generally near and 
drove the buffaloes to shelter. 


S. B. BATES, F.Z.S., c^c. 

Mansi, Kalha Disi kict, 

U. Buuma, 30//< Augusl 1905. 


No. XXV.—A CONGREGATION OF BRAHMINY KITES 
( // A LI A ST UR IND US). 


Mr. Donald's note in the August issue (No. 3 of Vol. XVI) of the Journal on 
“ A Congregation of Harriers ' reminds me of a somewhat similar occurrence 
which 1 witnessed on the Pikkili Hills in the Salem District last April. My 
camp was pitched about 100 yards from the village of Pikkili close to a (dump 
of large tamarind trees and three or four more of the same trees stood together 
in the middle of the village. On the evening of my arrival just after sunset, I 
noticed a number of Brahminy Kites flying towards the village and settling on 
the higher branches of both clumps of trees, and as more were coming in a 
(joutinuous stream from the same direction, I began to count them. I counted 
over 300 hut they were now arriving so rapidly it was impossible to continue. 
In about half an hour they had apparently all arrived and in that time at least 
300 more must have come. They were quite silent but very restless until it 
was quite dark. A good many birds wore in immature plumage but no other 
variety of Kite was present. 

A couple of Jungle Crows ((.Wun# macrorhynchxti) were nesting in one of the 
trees and the anxiety they displayed when a Kite approached thorn was Very 
amusing, but they suocesHfully defended from intrusion a space of a dozen 
yards or so from the nest, 

I remained on the spot for thrcjc days and the same thing occurred every 
ovoning. They had all disappeared before sunrise, but I was never early enough 
to see them go. I could not ascertain from the villagers, who were a partiou* 
larly apathetic lot, how long before the kites had first arrived, but the state of 
the ground below did not suggest a very long period and in all probability the 
crows were the first tenants of the trees. At any rate the fact is perhaps worth 
recording that over fiOO Brahminy Kites were in the habit of roosting on the 
same root night after night, 

E, FOULKE8. 

(Madras Survey). 


OommTOW, 


IStjt Stfjpfsmisr 1905. 

n 
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No. XXVI.-*THE FOOD OF KINGFISHERS, 
la i( uanal for Kingfiahora to oat Frog* ? 

Some time ago 1 saw one of the larg<)r Kingfiahora clivo into a Btagnanl pool 
and bring up a large frog i^ith which he retired to a neighbouring bough and 
apparently enjoyed. 

S. B. BATES, F.».s„ &c. 

Makbi. Kalua DraTRiCT, 

W. Burma, 
i^Qth AuguHi 1905. 

'JKingfifthors in Ihw country appear to bo almost aw omnivorous as toads, and 
“ Ehn’^ on page 4G of his ** Common Birds of Bombay” mentions how this whito- 
breasted Kingfisher {Halcyon flmyrwernds) feeds on frogs, water inHocls, crabs 
<!fec., and even swallows small birds when kept in an aviary. We havo cer¬ 
tainly seen them dive on to dryland and capture {Calotem versicoloi'), 

EDITORS.] 

No, XXVll.-~POOD OF SNAKES IN CAPTIVITY. 

On the 9th July Iasi a phoorsa {Echi» carinata) kept in captivity in our 
Museum swallowed another phoorsa which was in the same cage. The vic¬ 
tim was only slightly smaller than the other viper and the following day as tlm 
meal was apparently too large it was disgorged. It is sometimes difficult to 
obtain suflBcient proper food (mice, &o,,) for such fonall vipers and the canna- 
biiism was probably therefore induced by extreme hunger. About the same 
date two pythons (Py/Z/ion mo^wraa), a ‘ ghorpad’ or Indian Monitor (Farowws 
brngafennh) and four large bull frogs (Ranaiigrina) were occupants of another 
cage in the niuseum and had been living together in peace for some months. 
As the pythons appeared to be hungry, two rate were introduced. The * gbor- 
pad ' at ouoe seized one rat, shaking it and killing it with the intention of swal¬ 
lowing it. One of the pythons then seized the ‘ ghorpad ’ and commenood to 
crush it. It was considered necessary then to intervene and the lizard was 
released from the python’s coils. The python then moved round the cage and 
on ouo of the large frogs making a jump it was seised and orushod. When it 
was dead but still in the python’s coils, the' ghorpad ^ seized hold of one of the 
frog’s hind legs and commonoed to swallow that. The python then lost all 
patience and crushed the lizard, swallowed it, the frog and the rat, and after¬ 
wards proceeded to kill and swallow another frog. 

Whilst trying to crush the lizard and the frog, the python managed to get 
its own head and neck within its o^n coils and very nearly killed itself, since 
it Apparently did not like loosening its coils until the ' ghorpad ’ was dead. 
However ultimately the python was able to free Its own neck and the result 
was only the above diminution of the * happy family*. 

W. S. MILLARD, 
Honorary Secretary^ 

0, APObbo StERBT, Bombay Natural History Eooiety, 

BoMBAar, %ih Bejgkmher 1905. 
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PROCEEDINGS 

OP THE MEETING HELD ON 318T AUGUST 1906. 

A meetiwg of the membcrH of the Bombay Naiqral History Society took 
place at the Society’s rooms on iho 31st August 1906, Col H, D, Olivier, li. E.. 
presiding. 

NEW MEMBERS. 

The election of the following 21 new members since the last meeting wus 
duly announced;— 

Lieut. B. D. 0. Hill (Debra Dun) ; Mr. W. G. Barnett (Kirkoe); Lieut..Col. 
W. B. Mullins (Dehra Ismail Khan) ; Lieut. W. B. B. Douglas, B J M. (Bom¬ 
bay) ; the Hon’blejl. Bruce (Poona); Mr. C. V. Narasiah (Coimbatore); Mr. 

H. F. Arbuthnot, LF.S. (Coimbatore); Lieut. M. E. Yeatmaii (Karachi); the 
Mess President, 29th Lancers (Sirur, Poona Dist.) ; Capt. H. M. C. Orr (Tri- 
mulgherry) ; Mr. E. Meyriok, B.A., F.B.S., F.Z.B. (Marlborongh College, 
Wilts); Major P. J. Dewes, LM.S. (Taunggyi, U. Burma); Mr. S. E. F. 
Jenkins, I.F.S. (Loilom, U. Burma) ; Major W. E. Venour (Bawal Pindi); 
Major G. W. Bawlins (Poona) ; Mr. L. Graham, I.C.8. (Dbarwar) ; Mr. M. 
Webb, I.C.8. (Dharwar); Mr. Wm. Vaughan (Ceylon); Major J, Jackson, 

I. M.S. (Poona); Capt. H. W. BeHhon (8awant Wadi) and Capt. B. B. B. 
Foster, I.M.8. (Secunderabad;. 

OONTBIBUTIONS TO THE MUSEUM. 

Mr. W. S, Millard, the Honorary Secretary, acknowledged receipt of the 
following contributions since the Inst meeting j— 


Contributions. 


Descriptions. j Oootribukors, 


1 OrowNi nest made of wire 
and metal. 

I 8ca Snake 
1 Snake ••• 

I Snake and 9 birds 
Some Snakes and a umnber 
of Insects from lakhlm- 
puTf Afiam. 


Vervut ttndens . 

Tfydr^s jtlaturuK 
Z‘f/i9»don aulietta 



Mr F E. Otto. 

Mr. F. C. Annesley, 

Hou. A, E. HillTrevor. 

I Mr 6. St. 0« Lightfoot. 
Mr P. H. Clatter buck, 
1. F. S., F. jj. S. 


1 Large Fungus 

1 Lisard . 

H Sea Snakes ••• 

1 Sea Snake 

3 Sea Snakes 

5 Sea Snakes 

1 Sea Snake 

1 Sea Snake 

3 Sea Snakes ... 

6 SiMk Snakes 

a Sea SnakM 

t Sea Snake 

1 Sea Snake 

% Bea S^ko -m 

I Sea sx^ke 



ee* 

ae« 

90 % 

•es 


Iitit9l09 geniiM 
JhJuhl^pharia $p* « 

Uj/dfut piatu^ui 
l/ydf9jphU c(rr0H909n8 
HydropkU fa$ci4tu,** 
(^drgphH graoiUf 
mnUrii 

iBHkydHna 
JhiUr48jef4ik0ii 
Diftita opA990irU!fd ... 

Miitlra GiUupUtt 
JHtiitgpipeHm 




Ool. K.B.Kiftlkar, 
Mf.8. W. Co*on. 

1 


J.O*pt. F, Wril, I. M. S. 


J 
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Contributions. DoKCt!|)tion»» Contribtttprs. 


1 Soft Snake Skin (1" fee 
8 in.) 

Pi/thaamolurui ... 

. Mr. H. Devlin. 

i Ants Keats from Khai 
dal la 

1 - Phaidole ••• 

Mr, W. a MJItard. 

J Head of Tibetan GaxeJl 
from Umballa. 

ft Oatdla J iotioandata 


J Pheasaat tailed JiicaDB. 

1 Uydfophaiimui chitfurijut 

Lt. B. a. floatty. 

5 Eggs of tho Grey Wag 
tail. 

j MotaciUa melanope . 

h 

j 

Egg$ of the Eastern 
Meadow Banting. 

1 Eggs of tho Indian Tur¬ 
tle Dove, 

Kmhsrha itraoheyi ... ... 

Turtur feirago . 

|coI. A. B. Wiird 

1 

1 Himalayan Snow-cock. 

Tetrogallut himafaytmu ... 

J 

1 Snow Partridge 

Ztfrwa nkfioola . . 1 

tfr. E. M. Uonnoll. 

1 Snake «»• . 

Holuher Helena . ( 

Jftpt. J. Oxlov, I.M.S 

l Bandicoot-rat. 

iVtfteeta hand*oota ... ...C 

^apt. W.G Liston, T.M.S. 

2 Blne-breaated Quails ... 

h'mealfaoleria ehinemh ... 15 

Jujor J. Klgce. 

6 K^gs of the Jackdaw ... 

Corvu$ tfhmedula . 

4 Kg^js of the Indian Bush- 
chat. 

Fratineola viau^a ... 

j Ool. A. E. Ward. 

1 Fish . 

SUureid ep, .. ^ 

.. I 

Jr. J. Mason 

188 Terns Eggs from the 
Persian Gulf, 

A. L. F. Philbrick, ll.I.M 


Minor oonlributions from Ool. W. B. Forrin, Mr. E. W. Trotter, Mr. G. 
Nelmen, Mr. H. R. Wright, Ool. W. B. Bannormari, T.M,8., and Mr. Snuderrao 
Dinanuth Navalkar. 

OONTRIBDTIONIS TO THE LIBRARY. 

Trevandrum Museum Report for 1903-4 ; Lopidoplera Indica by Moore, 
Vol. VI, Part LXXI ,from H. H. the Maharaja of Mysore ; Bulletin of the 
XT. S. National Muaenm No. .00 (the Birds of Morth and Middle America, Part 
HI) and Aquila (A Magyar Ornithological Kospoiit folyoirata), from the Stnith- 
sonian Institution ; Naturo-History Museum by Nasarvanji Jivanji Readymonoy, 
from the Author ; Journal and Proceedings of the Asiatic Society of Bengal, 
Vol. I, Nos. 1 and 2,1905 ; and Journal of the Asiatic Society of Bengal, Vol. 
LXXIII, Part II, 1904, in exchange ; A Note upon the Bee-Hole ” Borer of 
Teak in Burrna^ by E. P. Stebbing, P. L. S., from the Author. 

PAPERS READ. 

The following papers were then read :—1, Some Bombay Orthoptera (Ear¬ 
wigs, Cockroaches, liocusts, Grasshoppera, Mantiaea and Oriokets), by L. 0. H. 
Young, B. A., r.E,8,, P.Z.S. 2. Notes on Rhinoceroses in Burma^ by Vety.- 
Major G, H, Evans. 3. The OuUoid Fannu of the Aden Hinterland, their 
haunts wid habits, by Lt. W. S, Patton, IJC.B. 4, Descriptions of Indian 
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Mioro-Ijepiclopterft, by E. Meyrick, B.A., PJRJ3,, F.Z*S. 5. I he Mangrove of 
the Bombay Freiiidency and its biology, by the Revd. E. Blatter, 8J. 0. 
Albinism in the Blackbuck, by Major C. J Robertson Milne, 7, Note 

on the Breeding of the Krait, by Col. W. B. Bannerman, IJM 8. 8. Food of 
the ^ Muskrat,' by Col. W. B. Bannerman, I.M.S. 

A vote of thanks was passed to the authors of tho various papers, and the 
meeting thou terminaied. 


pro(;ebdings 

OF THE MEETING HELD ON THE 5th OCTOBER 1905. 

A meeting of the members of the Bombay Natural History Society took 
place at the .Society’s Rooms on the 5th October 1905, Lieut-Colonel W. B. 
Bannerman, presiding 

NEW MEMBERS. 

The election of the following nine now members, since the last meetiiif^ was 
duly announced:— 

Mr. J. R. Spence (Bombay) ; Capt. R. B B. Foster, I.M.S. (Hecundernbad) ; 
Lieut. 0. Harris, R.H.A. (Rawalpindi) ; Col. G. F N. Tinlcy (Meerut) ; Mr. W. 
Harvey Jones (Bombaj); Capt. G. H. Stewart, I.M.S, (Falaro, Chin Hills, 
Burma) ; Mr, J. T. B'ry (Parol) ; and Major 0. K. Hoakyn, K.B, (Bomba)'). 

CONTRIBUTIONS TO THE MUSEUM. 

Mr. W. S. Millard, the Honorary Secretary, acknowledged receipt of the 
following contributioiiB since the last meeting :— 

Contribution | Description. I Contributor. 


1 Barn Owl . St^ tor fiammea .. Mr, II. M. Wblttell, 

1 Montaga's Harrier ...... ^'treus „ 

1 Oommnn Indian Swift ... Cypielu^ ^JfinU . „ 

1 Purple Sun-bird . Artehmehthra midtica ... ^ 

\ Glossy Ibis. PUga^h falci%Mu8 . Mi. H, A. Huagrath. 

I Great Eastern Horseslioe- PhinohphuM lucctus ... . . Alajor J. Manners Smith. 
Ijat. 

r 1 hattii mlmrf/er ... ’[ 

I PiUpnermi plebiHf .. 

t Po^ntmm Utradactytuf, 

1 Sifranu^ 

I Chry^ophtyx datnia . 

/ PUto$%i9 oaniu9 ... 

t TgIuM a0Qnthri^pteryii .. 

7 Enyraulii taty . ... 

A oollection of Estuary ^ Ji Batraehug .. y Mr. W. A. Wnlllngcr, 

Fish from All bag. J Il^wirhamphutt yeoryit I.F.H. 

/ £!/unta hrctfirintrU ...... 

1 Turapon jarhua 

4 (?$bwidti0 $p^ .. 

7 Stthign ffitama...... 

I ... 

^ 1 iitmyylurA J 
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Oontrtbation. 


r 


A coUttOtion of Estuary J 
Fish from Allbag. ] 


1 Snake from Dthala, Aclen- 
Ulnterlatul, n* sp. 

1 Brown Tree-Snake (alive). 

4 Persian long-tailed Field 
Mice. 

1 Snake (alive).... 

1 Blue-breasted Quail . 

I Snake jnv (alive). 

1 Pit-viper from Kasaull ... 

5 Egg^ of the Large Egret... 

8 Eggs of the Smaller Egret 
8 Eggs of the Battle Egret... 
L Hodgxon's Grandala.. 

1 Ked*headed Laughing 
Tbriith. 

1 Snake juv... 

1 Snake juv.,,.... 

I Bandlooot-rat .. 


Description. 


/ Clupea lilf .. 

7 Cutlia duMMMmierl .. 

/ JUnraulU mpitatp*,*, . 

I Lfi^anm Johnnii . 

1 Tr^hurtti savala .. 

1 Sai{9na sitia .. 

/ Polynem •Rheptadaafyltk*, 

1 Muffil cpur ... 

2 Soim^a aarutta .. 

/ SoatovhoguR argut . ...... 

I TrachaMtu9 rusufltii .. 

7 Carantr nigripinnu. . 

Melanfllapt aopkerximi . 

Diptai tr gomta ^. 

Mu*aran^t ... 


Contributor. 


(Mr. W. A. Wallinger, 
I I.F. 8 . 


Captain 0.M. McPherson, 
I.M.8. 

Mr. M. Young. 

Col. A. B. Waid. 


GmgylophU .. 

TCasoM/aett>fia ehmeRiii ... 
XamenU mucoius, . 

LaoheHt gramintu$ ... 

ffetBdia^ aXha» .. • 

lletodiag ivi^ermedia ......... 

Bubuhui ccrBma%dut ...... 

Orandala c»AUeolo7' 

Tro* halopterum erythrooe- 
phalum. 

SiMoUi arnttffi $ ... 


Capt. 0 A. Smith. 

Major J. W, BIgeo. 

Mr. Narotam Morarji (Jo- 
culfiftfis. 

(’apt. K. Wall, I.M B. 
Major J, W. Elgee. 

»» 

Major ll! Delm^-BaddtSe. 

t) V 

Col, H. J. Wilier Barrotr, 
B.A.M,C. 


Ty }^holop$ p^r ’etui 
Netveia ba din da ♦ 


l.ient,-Gol. W. 
I.M.8. 


i 


Bannertttan. 


OONTBIBUTION8 TO THE LIBRARY. 


Annual Report from Lucknow Museum, Lepidoptera Jndica, by Moore, Part 
LXXir, presented by H. H. the Maharaja of Mysore; Scientific Memoirs by 
Officers of the Medical and Sanitary Departments of the Government of India 
Non. 16 and 17, from Captain *0. Lamb, l.M.S. 

^ EXHIBIT. 

Mr. G. Monteaih, I.C.S,, exhibited the skin of a blaok panther shot in RjuiarA, 
and raised the question as to whether the tongue is black or not—os Rowland 
Ward A Oo., it would be seen, had made the tongue of this specimen quite 
black. 

PAPERS READ. 

The following papers were then read • 

1. A new Himalayan snake {Lyeodon mackimoni), by Oapt. F. Wall, 
flj A new snake (Melanehpt moph$r$onf) Iro n the Aden-Hinterland^ by Oapt, 
F.Wall, LMJS, 3, Some of the Indigenous and exotic fruits and vegetables 
obtaioable in Bombay, by LieutrCol. K. E, Kiftikar^ 1 Jd,S. (retired). 
































pnocEEDims. 




Th« Society oxhibitod the indigenous and exotic fruits and vegetables now 
procurable in Bombay. The rainy season which has just clcsed has been pecu¬ 
liarly rich in the fruits and vegetables commonly used by the natives of Bombay. 
Lieut.-Oolonel K. R. Kirtikar was called upon by the Secretary to make a few 
observatiouB on the fruits and vegetables profusely laid on the Society's tables. 
In the course of his remarks Lieut.-Colonel Kirtikar said that the Natural 
Ordom Leguminosae and Cuourbitace® formed the chief source of a large num¬ 
ber of fruits and vegetables, such as the gourds, cucumbers, melons, and lutfas. 
Among the members of the Leguminos® there were various beans which when 
properly cooked and reasonably seasoned afford substantial as well as agroeablo 
doHcacies for men of all classes. The GraminoBD or members of the grain order, 
such as tbe sugar-cane, the rice, the wheat, the bajri, the jowari,and the nagli, 
are all used by the natives ns the staff of life. Among the Cryptograms there 
iH the China grass which is made into a jelly, the puff>ball, and the white 
Agaric. 

The natives of India use various kinds of spinach—for instance, there is the 
ghol, the metthi, tbe math and tandulja ; the red and white basella, and the 
sea*side marsh plants maohol and moras. 

The natives of India season their vegetables with various articles which go 
under the name of masala which is commonly known as the curry-stuff. 
Most of the ingredients are of the natural order Umbellifer®, as oorriander, jira 
and fennel, cinnamon, cloves, red and black pepper, ginger, and turmeric, which 
are very largely used. AsaLetida is said to Add flavour to many Indian vege- 
tables. The Parsis never use it. The Hindus use it largely. The orthodox 
Brahmans never use onions and garlic, but Col. Kirtikar said he believed that a 
large number of Indian vegetables would be absolutely without taste if no use 
was made of the several soasoning ingredients mentioned above. 

There was a time, say fifty years ago, when such vegetables as the lady's 
fingers, gourds and cucumbers could be had only during the rainy season. The 
unripemango, tamarind, hog plum, limes, kurmar or kamrak and bilitndi are 
some of the acid fruits added to the ingredients used in fiavouring vegetables. 
The oocoanut is very largely used in curries and for making sweetmeats. The 
papaya is eaten raw or cooked, and its juico renders meat tender. 

A vote of thanks to the authors of the papers, which will aU appear in full in 
the Society’s Journal, was then passed, and the meeting terminated. 
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